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Mr. Edison will receive widespread sympathy in his endeavor 
0 put a stop to the fraudulent use of his name. 
one of our great inventors has been more sinned against in 
this réspect than he has, and it is to be hoped that his efforts 
will be successful, and that the result will prove a needed warn- 


Probably no 


ing and act as a protection to other distinguished names as 
well. 





NEGATIVE BOOSTERS. 

A problem of as much importance as that of constructing 
4 reliable and efficient feeder system for electric railways is 
that of securing an equally reliable return circuit. Indeed, 
ie latter problem may, in some cases, become the more 
mportant, since neglect in the former work involves loss to 
the Tailway company only, while neglect of the return may 
“use much damage to the property of others, besides involving 


a loss in energy. In order to prevent too great a drop along 


the track, the use of what have been called negative boosters 
has been proposed at times, and has, indeed, been tried. In 
using these machines the idea is to prevent an excessive differ- 
ence of potential between the track and neighboring buried 


conductors. 
On another page of this issue will be found the concluding 
portion of an article by Mr. J. Stanley Richmond, on the 


use of these machines. Mr. Richmond has had a large experi- 
ence in the study and improvement of track returns, and we 
feel sure that this article will be read with interest. The 
method of treating the subject may seem unorthodox, but is 
one which Mr. Richmond has found exceedingly helpful in 
his work; and, to say the least, it is stimulating. We hope, 
at an early date, to publish some papers by the same. author 
upon the practical survey of railway returns, and methods of 
constructing and improving them. 





TESTING HIGH-TENSION CABLES. 

In an article read not long since before the electrotechnical 
society of Milan, Signor E. Jona discussed the stresses pro- 
duced on the insulation of cables and criticised the present 
methods of testing high-tension cables. The same author con- 
tributed to the recent International Electrical Congress a 
valuable paper on the theory of cable insulation, which covered 
much of the ground gone over in the earlier paper, and which 
was published in the ELectricaL Review, October 8. 

The strain upon the insulating coating of an electrical con- 
ductor is dependent not merely upon the voltage and the thick- 
ness of insulation, but depends, as well, upon the diameter 
of the conductor itself. 
for a large conductor may be entirely inadequate for one of 


A thickness of insulation sufficient 
smaller diameter. Moreover, the strain on the layers of insu- 
lating material next to the conductor is greater than that on 
those lying further away, and this should be borne in mind 
when two or more layers of insulating materials of varying 
quality are used. Another important point to be borne in 
mind is the rapidity with which the resistance of ordinary 
insulating materials decreases with an increase in temperature. 
This is a matter which has not been thoroughly investigated ; 
or perhaps we should say, rather, that the results of such 
investigations have not been made public. This matter was 
discussed at a meeting of the American Institute of Electrical 
Engineers in 1896, but the materials then considered were 
principally those used in the construction of dynamos and 
transformers. The results quoted, however, show an enormous 
change in resistance with temperature. There was some dis- 
agreement between the work of different investigators, but this 


was possibly due to the different conditions under which the 
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iwo investigations were conducted. It is certain that the pres- 
ence of moisture in these materials greatly affects the elec- 
trical conductivity. The behavior of materials used in insu- 
lating high-tension cables is probably very similar to that of 
gutta-percha. In a work on india-rubber and gutta-percha, 
Seeligmann and Torrilhon give a table showing the resistance 
These 


values are simply relative, but they indicate the enormous 


of ordinary gutta-percha at different temperatures. 
change which takes place. Taking as a figure of reference the 
resistance of this material at seventy-five degrees Fahrenheit 
as one, the resistance at sixty degrees is three; at fifty degrees, 
6.28. This shows the increase in resistance with a decrease in 
temperature, but this is unfortunately on the wrong side. As 
the temperature rises, the resistance falls, until, at dighty 
degrees, it is 0.74; at ninety, it is 0.4, and at 100, it is 0.22. 
This decrease in resistance is probably of little importance 
in actual work, but it should always be borne in mind when 
testing a cable. When testing for breakdowns, however, the 
increased dielectric hysteresis loss caused by the high testing 
pressure tends to raise the temperature, and as this rise in tem- 
perature takes place, the decrease in insulation resistance also 
ends to increase the heating by increasing the leakage. If 
a high voltage were applied for a considerable time, this 
effect might cause a breakdown of the cable which, if tested 
for a short time, would pass. This phenomenon is different 
It is probably of little 
If desirable, its effects could 
be diminished by testing with a direct potential, thus elimi- 


from the so-called dielectric fatigue. 
importance in ordinary testing. 


nating the hysteresis loss. 

Signor Jona holds that high-tension apparatus should be 
tested at voltages only slightly in excess of those to which 
they will be subjected in normal operation. The reason for 
this is, that the conditions of the test, being abnormal, weaken 
There 


is no objection to testing low-voltage apparatus at a double 


the insulation, making it less safe than before the test. 


voltage, because, in such apparatus, the thickness of the insu- 
lating material is determined by mechanical considerations 
At high volt- 
ages of 20,000 or more the conditions are reversed, and a 


and is always more than sufficient electrically. 


high-voltage test, unless conducted very carefully, is likely to 
damage the insulation. Indeed, the greatest care may not be 
able to prevent this. 

This is, of course, but one side of the question of insulation 
testing; which may be looked upon as a kind of insurance. 
The operating company must prevent, if possible, a breakdown 
of its system. Its cables must, therefore, be designed to with- 
stand not merely the normal voltage, but the abnormal; and 
it is impossible to prevent abnormal rises of potential taking 
place occasionally on any high-tension system. ‘The cables 
must necessarily be able to withstand these abnormal pressures 
safely. If this can only be-done by increasing the thickness 
of insulation, and thereby the cost of the cable, this increased 
cost must be considered merely as a safeguard. Prudence will 


demand that the voltage of the test be at-least as high as 
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the maximum voltage due to any surging on the lines, The 
methods of making this test must be studied carefully, with 
a view to determining the best. There is no need to apply it 
for a long time. Possibly some method of throwing the high 
voltage for an exceedingly short time upon the cable would 
test its dielectric strength without causing permanent damage, 
The subject is one of importance, as well as of interest, and js 
well worth careful study and investigation. 





THE N-RAYS. 

Of late no further evidence in favor of the existence af 
the so-called N-rays has been brought forward. On the othe 
hand, on several occasions strong arguments have been made 
recently against the existence of this form of radiation. Those 
who take this stand seem to have the best of the argument, 
even though any experiment having merely a negative result js 
always open to the criticism that the investigator did not 
take the necessary precautions, or that he: was not sufficiently 
trained to observe the phenomena. 

One of the most convincing discussions of this subject isa 
letter from Professor R. W. Wood, of Johns Hopkins Uni- 
versity, which appears in Nature (London), September 29. 
An abstract of this letter is given on another page of this issue, 
Professor Wood, while traveling in France, seized the oppor- 
tunity to visit one of the laboratories where these effects had 
been observed, and where the oft-described experiments were 
repeated before him. 


name of Nancy is mentioned, it is obvious from the nature 


While neither Blondlot’s name nor the 


of the experiments that the Nancy laboratory is the oe 
referred to. Professor Wood confesses that he went with 
a doubting mind, but with the hope of being convinces, 
and he was greatly disappointed when not one of the exper: 
ments was successful so far as he was concerned. On the 
other hand, every experiment which he conducted with a view 
of determining whether the effects observed by his collaborator 
—who was a firm believer in the new radiation—were stl- 
jective or objective seemed to prove conclusively that the effects 
existed only in the imagination of the observer. Profesor 
Wood was unable to detect any increase in the luminosity of 
small sparks or phosphorescent screens when subjected to 
N-rays. Repeating these experiments with his colleague obser'- 
ing, but without being able to follow Professor Wood’s actious, 
the former in no case was able to tell when the supposed sourte 
of N-rays was allowed to act upon the sensitive object. 

These results, of course, do not explain the photographic 
effects which have been claimed, but Professor Wood believes 
that they are due to unintentional error on the part of the 
experimenter, who, without meaning to, exposed one ial 
graphic plate a longer time than the other—an error whit 
could easily occur. Professor Wood suggests a series of exp™ 
ments which would prove conclusively whether any photo 
graphic effect exists. There seems to be little doubt that som? 
such test will soon be made and the matter settled. At pre 
the burden of proof seems to rest upon those who believe te) 
have observed these phenomena: ; 


ter 








October 15, 1904 





NO NEED FOR ANXIETY. 
Qur much esteemed contemporary, the New York Times, in 
its issue of October 10 prints a letter from Mr. P. A. McGeorge, 
on an assumed danger of fire in electric cars. The Times is 


the paper of all others to which the average New Yorker turns 
chen wrestling with a scientific or technical problem, and he 
W . 


vldom fails to obtain satisfaction. But it is a little hard 


on the Zimes to expect it to understand, off hand, what Mr. 


McGeorge is writing about. This interesting letter contains 
ven interesting paragraphs, which we have read with interest 
and expect to read with interest several times again hefore 
ye finally get to the bottom of his trouble. 

Perhaps our own trouble in grasping Mr. McGeorge’s 
aroument may le made plain by a partial quotation. ‘The 
ast three paragraphs are as follows: 


An electromagnetic impulse is due to an effort of nature 
to restore a disturbed equilibrium through the converse means 
of direct metallic conduction to earth or equilibrium and mag- 
netic or atmospheric radiation diametrically and continuously 
from end to end of the metallic conductor. From this it 
follows that if an electrical conductor is not metallically con- 
tinuous and has no polar termini, no direct electrical current 
can be established, because there is neither earth nor equi- 
librium for the current to flow to; and atmospheric radiation 
is estopped by the far greater magnetic conductivity of the 
iron (which is relatively 321 times greater than air), the 
magnetic impulse issuing from the primary in a transformer 
being carried in its entirety to the secondary. 

If, therefore, electricity is constituted of these converse 
reciprocals, thus abundantly exemplified in the transformer, 
and if an electric conductor always radiates a magnetic charge 
which is convertible into a corresponding electrical charge of 
opposite sign in a metal conductor lying within the zone of 
magnetic influence having metallic continuity to earth or equi- 
librium, what is to prevent the development of such a charge 
howsoever perfect the insulation? Or what is to prevent dis- 
integration of the insulation or to secure immunity from fire 
or molten metal in case of congested currents of overwhelming 
amperage? And what is to prevent congestion if there be no 
secondary conductor to assimilate and reciprocate the magnetic 
emanations of opposite polarity to that of the primary? 

The duality of electrical phenomena daily assumes greater 
gravity and import, and the consequences in the near future, 
economically, industrially, and commercially, none can foresee. 
Quickly the world may be overtaken with huge surprise, for 
conservation of magnetic flux in electrical conduction by 
reciprocation, so clearly demonstrated in the transformer, may 


ruthlessly shatter some cherished conceits and largely promote. : 


the general weal. 

It may not be entirely fair to quote part of the letter, and 
not the whole, but much as we would like to reproduce Mr. 
MeGeorge’s letter in full, the limitations of space forbid. We 


in itself, “Je 


The impression left upon.us by the readings of this letter 
Which we have heen able to make up to this time is, that Mr. 
McGeorge fears lest a transformer effect may take place in 
electric cars. the electrical conductors acting as primaries, and 
the adjacent metal work as secondaries. We assure him that 


there is The action of a 


no dangey whatever on this score. 
transformer is due primarily to the variations of the primary 


| , : . 
Trent. A current jg set up in the secondary, not because 


‘current is flowing in the primary, but because the current 


ELECTRICAL REVIEW 60% 


in the primary is varying in intensity. The variations in the 


railway motor current take place only at the start or when 
a change of grade is reached by the car. These variations 
last but a short time, and if any one wished to make use of 
them in generating secondary currents he would find them 
far from satisfactory. That they can cause dangerous heating 
is highly improbable. To heat a body, energy is necessary. 
Power is not sufficient, since the element of time must come 
in. Electrical pressure alone will not do, nor will a heavy 
current, unless it be caused to flow for some time. We can 
not think of any construction less likely to cause secondary 
currents than the method of wiring an electric car nor can 
we imagine any condition on the car in which there would 
be the least danger of the effect which Mr. McGeorge fears. 
We trust that further study will convince Mr. McGeorge that 
he has been alarmed unnecessarily, a conclusion which will 


doubtless largely promote his own weal. 





A FIELD FOR THE TELAUTOGRAPH. 

The daily press recently published a vigorous denial, made 
by the chief train dispatcher of one of our principal railroads, 
of the rumor that this company expected to replace the tele- 
graph in his work by the telephone. In this report it is said 
that, while the telephone is being used by the railroad for 
conducting a great deal of its business, a trial of it for con- 
It is said that 


a vital objection to the telephone system, when used for trans- 


trolling train movements was not satisfactory. 


mitting train orders, is that the man to whom the orders are 
given may misunderstand them. The transmitter does not 
know what the receiver is putting down. He may be writing 
sentences placing an opposite construction upon the message 
sent to him. In such a case, the bother of explanation over the 
telephone, and the ever-present fear of a misunderstanding, 
make the system dangerously inadequate. The telephone has 
been useful even in transmitting orders concerning making up 
of trains along the line, but the old plan of telegraphy for train 
dispatching will be maintained. 

These arguments must have considerable weight with a rail- 
way management, and the telephone will have to show that it 
possesses many and distinct advantages over the telegraph be- 
fore it can hope to drive the latter from the field of train dis- 
patching. But there is another system of transmitting intelli- 


gence which, while it avoids the uncertainty of the telephone, 


; .is quicker than the telegraph, and in which, moreover, not only 
think, however, that the part here quoted is fairly complete }* 


¥ 


“is a written record made at the receiving end, but this record 


is a fair reproduction of the handwriting of the sender. We 
refer, of course, to the telautograph, which, fur the work of 
train dispatching, would seem to have peculiar advantages. If 
an order taken down letter by letter is better than a message 
spoken over the telephone, would not an order written and 
signed by the dispatcher himself be still better? This sys- 
tem would be more expensive and more complicated than the 
present simple Morse telegraph, but would not its advantages 
more than make up for these drawhacks, which, after all, are 
not serious? 
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Street Railway Week at the World’s Fair. 


Annual Conventions of the American Street Railway Association, the American Railway, 


designated as Street Railway Week 

at the Louisiana Purchase Exposi- 
tion, St. Louis. The actual attend- 
ance at the various conventions of the 
American Street Railway Association and 
its allied organizations, the Accountants’, 
the Manufacturers’, the Mechanical and 
Electrical associations, was easily the 
largest in the history of the organization. 
The exposition undoubtedly had a great 
deal to do with this large attendance, 
and the many exhibits have proven a po- 
tent attraction to all the visitors. There 
were no special exhibits at the hotels or 
meeting hall as heretofore. The manu- 
facturing and supply interests were very 
largely represented, and the new organi- 
zation known as the Manufacturers’ 
started off with a membership of nearly 
200, and will undoubtedly be very success- 


T°: week beginning October 10 was 





Street Railway Accountants’ Association. 





ful in managing the exhibition and com- 
mercial features of the American Street 
Railway Association. The membership 
fee is $30. 

The special train, making up the second 
section of the St. Louis Limited, left New 
York on Saturday morning, October 8, 
over the lines of the Pennsylvania Rail- 
road. This train was probably the finest 
of its kind ever sent out to a street rail- 
way convention. There were about 150 
passengers. The equipment included two 
dining cars, and the street railway dele- 
gates supplied their own band of music. 
Mr. Colin Studds, assistant eastern pas- 
senger agent of the Pennsylvania Rail- 
road, and a staff were present to see that 
the train got off in good shape. The 
party arrived in good time, and every one 
was well satisfied with the experiences en 
route. 


Mechanical and Electrical Association and th 
’ e 


A meeting of the executive Committee 
of the American Street Railway Associa. 
tion was held on Tuesday at the Southern 
Hotel. 

There were many private entertainments 
given to the visitors of the association, At 
the reception in the Electricity Building 
on Tuesday night, Dr. W. &. Golds 
borough and his wife received the guests, 
The occasion was highly enjoyed. 

The meetings of the American Railway. 
Mechanical and Electrical Association 
were held on Monday, October 10, morning 
and afternoon; Tuesday, October 11, 
morning and afternoon, and Friday, Octo- 
her 14, at 9.30 a. M. 

The meetings of the American Street 
Railway Association were held on Wednes 
day, October 12, and Thursday, October 
13. 


American Street Railway Association. 


[Special telegram to the ELECTRICAL REVIEW.} 

St. Louis, Mo., October 12—The Ameri- 
can Street Railway Association convened 
for its first regular session to-day at 10 
A. M. There were nearly 500 present when 
the convention assembled. Addresses of 
welcome were made by President Francis, 
Mayor Wells and Dr. W. E. Goldsborough. 

President Ely, in his address, reviewed 
the work being done by the steam roads 
in the line of electric traction, and paid a 
high compliment to the new subway sys- 
tem in New York city. Mr. Ely said that 
the electric motor will prove a valuable 
auxiliary to the trunk line systems, but 
did not think it would replace the steam 
locomotive in that field. 

President Ely commented on organiza- 
tion of American Railway, Mechanical and 
Electrical Association and other subsidiary 
organization composed of a_ suggested 
membership from the electric railroad 
“way” engineers and superintendents. He 
thought the confusion of laws throughout 
the country, affecting railway corporations, 
was a matter for attention. Questions of 
taxation, municipal ownership, franchise 
rights and obligations, statutory laws, 
municipal laws and ordinances should be 
taken up. Collection and preservation of 
data throwing light on these problems of 
importance deserve attention. He con- 
cluded with a review of the work of the 
association and the changes in its methods, 
siating that the executive committee had 


endorsed the work of the manufacturers’ 
committee. 

Among many other matters of im- 
portance, there was read a recommenda- 
tion to the effect that some arrangement 


should be effected for the working to- 
gether of the main association and the 
auxiliary associations. There was con- 





W. Cary Ey, PRESIDENT, AMERICAN STREET 
RAILWAY ASSOCIATION. 


siderable discussion as to the giving of re- 
ports to the press, J. C. Hutchins, John 
I. Beggs and C. O. Mailloux were ap- 
pointed on the censorship committee. 

J. C. Hutchins, of Detroit, Mich.; C. S. 
Sergeant, of Boston, Mass.; Richard 
McCulloch, of St. Louis, Mo.; H. M. 
Littell, of Chattanooga, Tenn., and John 
I. Beggs, of Milwaukee, Wis., were named 


as the committee on nominations. The 
convention adjourned at 2 p. M. 

A reception to President Ely was given 
by the members of the association at the 
New York State Building this afternoon. 
Secretary Ball and Superintendent Cov- 
per, of the State Building, were partic 
larly kind to the street railway visitors, 
and the magnificent state building was 
admired by every one. 

This evening the association attended 
the Boer war entertainment in a body and 
afterward took a trip in the launches and 
gondolas over the entire lagoon. 

The governors of several states are 
here. Herbert H. Vreeland, of New York 
city, was made a general on the staff of 
the governor of New Jersey. His friends 
have selected a gorgeous uniform, which 
he is to wear on all official occasions here- 
after. His New York friends are partict- 
larly proud of this new honor. — 

There are many old-time railway met 
in attendance, notably H. M. Littell, of 
Chattanooga; W. W. Dean, of St. Joseph: 
Jere C. Hutchins, of Detroit; John I. 
Beggs, of Milwaukee; G. Tracy Rogers, : 
Binghamton, and T. C. Penington, ° 
Chicago. 

Among the manufacturers here are Cal- 
vert Townley, of the Westinghouse S 
pany; Frank Randall, of the i. 
Electric Company; W. H. Henlings, ° 
the J. G. Brill Company; Frank Mae- 
Govern, of Rossiter, MacGovern & Com 
pany; F. G. Donohue, of the Americél! 
Electrical Works; George '. bens 8 
the Okonite Company; C. C. Pierce;0 c 


General Electric Company ; Charles 


Browne, Central Electric eo 


Norman McCarty, American’ Diese 


da 
ta 
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vine Company, and Jacob Wendell, Jr., 
it Wendell & MacDuffie. 

Messrs. Pierce and Townley have been 
quite active 12 the organization of the 
\anufacturers’ Association and its success 
is largely due to their earnest efforts. 


Special telegram to the ELECTRICAL REVIEW.) 
“Thursday, October 13—The meeting to- 
ay opened with the report of the secre- 
tary and treasurer. ‘I'he present member- 
ship is 196; balance on hand, $7,646.56. 
The recommendation of the executive 
committee for plans to strengthen the 
organization. in its work by closer affilia- 
tion with the auxiliary associations, and 
providing for presideats of the auxiliary 
jsociations to be members of the execu- 
tive committee of ihe parent association, 
was considered and adopted. The associa- 
tion voted that hereafter all exhibits 
would be given under the charge of the 


manufacturers’ committee. — 

The report of tle committee on rules 
was presented. On motion of Mr. Vree- 
land a resolution was passed to appoint 
amembership committee of nine members, 
of which there may be members of the 
technical press, to increase the member- 


ship of the association. ae 
The paper on “Steam Turbines” was 
read by R. H. Rice. 
This paper took up briefly the charac- 
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teristics of the Curtis turbine, and indi- 
cated results obtained for turbine sets of 
varying kilowatt capacity. 

This paper was discussed by C. 0. 
Mailloux, New York city; W. H. Abbott, 
Cleveland; ‘Thomas Hawken, Dover, 
N. H.; F. R. Low, New York city; M. 
S. Hopkins, Columbus, and Robert Mc- 
Culloch, St. Louis. 

The paper on “Steam Turbine Power 
Plants” was read by J. R. Bibbins. 

This paper took up in detail the char- 
acteristics of turbines and consisted mostly 
of tables and curve sheets of tests, these 
being supplemented by descriptions of the 
auxiliary details and the energy consump- 
tion. 

The paper by E. D. Meier, on “The 
American Diesel Engine,” was read. 

This paper described the American 
Diesel engine’s characteristics and indi- 
cated some very satisfactory results which 
had been obtained with the three-cylinder 
type of machine. 

These papers were discussed by the 
members at some length. 

The committee on publication of pro- 
ceedings recommended that the electrical 
press do not publish verbatim reports, and 
this was agreed to. 

A vote of thanks was passed to the 
manufacturers’ committee for the enter- 
tainment provided at the convention. 
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_ The executive committee was authorized 
to engage the services of an expert to 
tabulate matters of interest to the associa- 
tion. 

Officers were elected for the ensuing 
year, as follows: 

President, W. Caryl Ely, president of 
the International Railway Company, 
Buffalo, N. Y. 

First vice-president, Elwin C. Foster, 
president New Orleans Railway Company, 
New Orleans, La. 

Second vice-president, John I. Beggs, 
president and general manager Milwaukee 
Electric Railway and Light Company, 
Milwaukee, Wis. 

Third vice-president, Richard McCul- 
loch, assistant general manager St. Louis 
Transit Company, St. Louis, Mo. 

Secretary and treasurer, T. C. Pening- 
ton, treasurer Chicago City Railway:Com- 
pany, Chicago, Tl. 

Executive Committee: the officers and 
John J. Stanley, Cleveland, Ohio ; Howard 
F. Grand, Seattle, Wash.; C. G. Good- 
rich, Minneapolis, Minn.; F. G. Jones, 
Memphis, Tenn.; W. E. Harrington, 
Camden, N. J. 

The selection of the next place of meet- 
ing was left to the executive committee. 
The convention adjourned sine die at 
arom 


American Railway, Mechanical and Electrical Association. 


OCTOBER 1U-—-MORNING SESSION. 
President E. W. Olds, of Milwaukee, 


called the second annual convention 
of the American Railway, Mechanical and 
Electrical Association to order at eleven 
clock Monday morning, October 10. 
President Ely, of the American Street 
Railway Association, and President Smith, 


of the Accountants’ Association, were in- 
vited to take seats upon the platform. 
President Olds introduced Mr. John 


Beggs, president and general manager of 
the Milwaukee Electric Railway and Light 
Vompany, who addressed the convention, 
saying in part: 

The master mechanic of a system is 


practically an assistant general manager 
of that property, and should be treated as 
sich by the executive officers. They 
must get a broad view of the workings 
of their systems, coordinating all the 


separate departments into a homogeneous 
whole, The time is rapidly approaching 
When the steam railroad interests and 
the electrie routes will combine, and 
then it will depend upon those in this 


association whether the electric or the 
steam departments shall be the more im- 
portant. 

After asking a careful reading of Mr. 
Lindall’s paper, Mr. Beggs called atten- 
on to one phase of the subject not 
touched upon there—that is, the effect 
Upon a lawsuit arising from an accident, 
of the company’s mechanical department 
being able to testify that the car had 
i inspected an was in good condition 
a : it left the harns. If this testimony 
i : made it will, in general, absolve 

‘ompany from blame. 


Referring to the paper by Mr. Millar, 
on “Wheel Matters,” Mr. Beggs said the 
time is coming when a different track 
construction will be necessary in cities if 
high interurban speeds are to be main- 
tained. As rails must last for twelve or 
fifteen years, more thought should be 
taken of the amount of wear which would 
be allowable. 

President Olds called upon Mr. W. Caryl 
Ely, of Buffalo, who responded as follows: 

The value of organized effort is well 
illustrated by the benefit which may be 
derived from such plain statements as 
that made by Mr. Beggs. Many a capable 
man falls into confining ruts, and is only 
lifted out by contact with others, seeing 
how they work and learning where he can 
improve his own methods. The meetings 
of the association are invaluable in effect- 
ing this, since they bring together men 
who are working independently at the 
same problems. 

Referring to the desire for other depart- 
ments to enter the organization, President 
Ely said that, while the association should 
maintain its independence, still it ought 
to cooperate with other associations. There 
should be some connection with the parent 
association. Caution in bringing this 
about was urged, it being better to go 
slowly and effect a working organization 
which will accomplish the results looked 
for. 

Referring to the importance of the work 
of the members of the association, Presi- 
dent Ely said that careless work not only 
increased the expense of maintenance and 
repairs, but brought about unsatisfactory 
service which decreased the earnings of 


the road and earned the ill-will of the 
riding public. Hence, it is vitally impor- 
tant that the work be done with thorough- 
ness and competency. 

Mr. F. E. Smith, president of the Street 
Railway Accountants’ Association of 
America, was called upon and very briefly 
expressed his pleasure at being present at 
the meeting of the Mechanical and Elec- 
trical Association. 

President Olds then read the annual 
address, an abstract of which follows, after 
which the meeting adjourned. 

The progress which has taken place in 
developing transportation facilities is well 
illustrated by the exhibits in the Trans- 
portation Building, and these emphasize 
the growing need of admitting into the 
association other transportation depart- 
ments. When the association was first 
organized only mechanical and electrical 
men were admitted. This, the president 
thinks, was a mistake, although at the 
time it seemed best. Reference was made 
to the desire of some of the departments 
to have more or less complete depart- 
mental organizations, each under the con- 
trol and direction of the parent body. 

The necessity of meeting, as far as 
possible, the public demand for better 
transportation facilities was urged. Since 
it is the business of those belonging to the 
association to carry people, the better those 
who are carried are satisfied, the better 
will it be for those who carry them. 

The importance of the work of the 
Accountants’ Association is now well recog- 
nized, and attention was called to the 
paper upon shop accounts and records 


which had been prepared by a coinmittee 
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from the Accountants’ Association and one ~ 


from the American Railway, Mechanical 
and Electrical Association. This is 
thought to be a step in the right direction 
toward a uniform system of records and 
accounts and a more uniform system of 
working, The individual members were 
urged to assist the interests of the associa- 
tion in every way possible, as it is indi- 
vidual work which makes the work of any 
organization successful. President Olds 
believes that the time is not far distant 
when freight will be collected by electric 
roads and delivered to steam roads for 
hauling. To this end it is desirable that 
the electric roads should be constructed 
so as to allow. ordinary freight cars to be 
run over them. 

Motormen should be thoroughly trained 
in their work and be taught to understand 
their equipment. A uniform method of 
training motormen is desirable, so that a 
man who has been trained by one road will 
not require retraining if he goes to 
another. 


OCTOBER 10—AFTERNOON SESSION. 


President Olds called the meeting to 
order at 2.20 p. M., and stated that it 
was very gratifying to find such a large 
attendance of the delegates at the meet- 
ing so promptly, and he expressed the 
hope that all of the members would at- 
tend the sessions promptly and faithfully 
throughout. 

Secretary S. W. Mower made a report 
for the executive committee. He stated 
that during the past year the following 
members had been acquired by the asso- 
ciation: seven companies, thirty-six 
active members and four junior members, 
making a total of forty-seven new mem- 
bers during the year. 

On motion of Mr. Baker, the report 
of the executive committee was accepted 
as read. 

The president announced that a num- 
ber of communications had been received 
from members regretting their inability 
to be present, but owing to the pressure 
of business would not be read but would 
be noted in the proceedings. 

New business was then taken up, and 
under this head the amendments to the 
constitution and by-laws, to provide for 
the admission of superintendents of the 
way department to membership in the 
organization, were considered. 

The president called upon Mr. F. G. 
Simmons, of the Milwaukee Railway and 
Electric Company, who had been active 
in the formation of the proposed associa- 
tion of superintendents of maintenance of 
way, to address the meeting. 

Mr. Simmons stated that the idea 
of forming a separate association of 
way men had for the present been 
abandoned and the way men were ready 
to enter the American Railway Me- 
chanical and Electrical Association if 
they would be received, and as members 
of such association ‘they could take up 
some of the more pressing subjects con- 
nected with the way department pending 
the decision of the questions now before 
the parent organization, 
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Mr. C.- F. Baker, of Boston, moved 
that the chair appoint a committee of 
three, selecting one of the way men, to 
attend the meeting of the executive com- 
mittee of the American Street Railway 
Association, to be held on Tuesday morn- 
ing. (This motion was agreed to.) 

Mr. W. O. Mundy suggested that as 
some of the present officers: of the me- 
chanical association had become inde- 
pendent consulting engineers, or engaged 
in pursuits other than that of engineers 
for member companies of the association, 
that the precedent should be established 
that no member of the association who 
was not in the employ of a member com- 
pany should hold office after the expira- 
tion of his term. 

Mr. D. F. Carver, Mr. Alfred Green, 
Mr. William Pestell and Mr. C. F. Baker 
made remarks in which they agreed in 
the position taken by Mr. Mundy. 

The following amendments to the con- 
stitution and by-laws were then adopted: 

Members, Article iii, Section 1—The 
heads of mechanical, electrical and way 
departments of railway companies may be 
elected active members, and shall be en- 
titled to one vote each, and all privileges 
of the association. 

Members, Article iii, Section 3—Em- 
ployés of mechanical, electrical and way 
departments, not eligible as active mem- 
bers, may become eligible to junior mem- 
bership upon the written recommendation 
of at least one member, and shall be en- 
titled to all privileges except that of vot- 
ing. 

On motion of Mr. Alfred Green it was 
voted to have the name of the association 
remain as it is until the meeting next 
year. 

Mr. W. D. Wright, superintendent of 
equipment of the Rhode Island Company, 
Providence, R. I., read his paper on “The 
Ideal Shop.” 

The:design of an ideal shop must vary 
considerably, and be governed by local 
conditions and the work to be conducted 
in it. The first important requisite is 
light, and the best plan to secure sufficient 
light is the adoption of a single-story 
shop building. A general plan was sub- 
mitted, showing an arrangement of build- 
ings which seem to Mr. Wright to be con- 
venient, light and reasonable in cost. The 
shop consists of two one-story buildings 
arranged on the sides of a transfer track. 
Brick construction is advised, with a 
planked roof covered with tar and gravel. 
The roof covering the transfer track can 
be entirely of metal, thus avoiding con- 
necting the two buildings by inflammable 
material. Granolithic cement makes a 
good, clean and durable floor, though it 
is hard on the workmen. Grooved rails 
should be used with this floor to prevent 
chipping by the wheel flanges. The 
tracks should be well spread, so as to give 
plenty of room. Thirteen-foot centres are 
very comfortable. Partitions may be built 
of vitrified building tile, as this can be 
taken down easily and used over again 
for necessary changes and extensions. 
Heating is best accomplished by steam, 
and a good sprinkler system should be 
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installed in the shop buildj 

hydrant system for a in eae Re 
shops should, of course, be fitted With 

most approved types of cranes hoi ~ 
apparatus and general machinery fe 
doing the work quickly. A storage y, 
adjoining will be found necessary. - 
' Opening the discussion, Mr, W 0 


‘Mundy stated that he took exception tp 


one thing in the paper—he di 

with the policy df uti me ie 
cars on a single track. The way he read 
the paper there were pits running ¢ley 
to the back-end of the shop, apparent! 
for working on the cars. With ak 
a single car on the track it meant when 
the car was repaired it could be taken out 
and another one substituted in ity 
and the amount of shifting would be 1. 
duced to a minimum. He did not think 
that the equipment would receive ag cloy 
attention if handled from the pit, par- 
ticularly in looking up at the bottom of 
the car, in the case of a car just off the 
road full of dirt and dust which would 
drop into the eyes of the men, as if the 
men were above looking down. This 
brought up the question of either raising 
the car or working from the inside 
Working from the inside of the car wa 
hardly satisfactory, as in doing this greay 
and dirt are deposited upon the floor ani 
the seats of the car and the interior of 
the car are soiled. 

Mr. H. H. Adams, of Baltimore, con 
sidering the chief equipment, said that if 
the winding room is separated from the 
machine shop it is necessary to have lathes 
in the winding room, or take the arm- 
tures to the machine shop. He thought 
the armature room should be next to the 
machine shop. In addition to that, the 
stockroom should be as near the centre 
of the rooms or shops as possible, to 
quire a minimum amount of traveiy 
back and forth to get stock. 

Mr. McAloney, of Denver, asttl 
whether it would be feasible on accout 
of fire insurance risks in case of a shop 
being adopted on a plan proposed to hare 
the transfer table as a part of the a 
closure? It would seem on account of the 
insurance, it might be entirely open if the 
transfer system is employed. 

President Olds remarked that he would 
like to hear further discussion brought 
out by McAloney regarding fire protet 
tion. 

Mr. D. F. Carver, of Jersey City, stated 
that the company with which he 1s ot 
nected was building a shop on that pn 
ciple; it leaves quite a ground spit 
between the shops. It gives each shop 
plenty of light. It decreases the fire 
risks. If you have a space between yo 
different buildings, if you lose one buill 
ing, you stand a chance of not losing 
anything else. 

Mr. i. A. Johnson suggested that - 
triangular shop offered something tit! 
new from what is generally adopted: a 
the method of laying out track surface a 
the advantages to be derived from ‘ 
triangular shop should be more thoroug"! 


(liseussed. 


Vice-president Green, in the ohtity® 











ould 


sing 
ide, 
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‘ mber to take up the ques- 
quested oo construction of the building 
ins regards the fire risks, whether the 
je constraction or steel construction of 
the shop would be the better. 

Mr. H. H. Adams, of Baltimore, said 
hat he was rather partial to the mill con- 
pect he saw no great objection to 
ra st construction for the repair shop. 
7 fas be worked out nicely and has an ad- 
antage, that if it is desired to have hoist- 
be ap aratus overhead for the cars, there 
. a good arrangement of posts on which 
vou can carry @ good system of hoisting 
apparatus. He thought the mill construc- 
tion was more to be desired from the 
standpoint of fire risk, slow-burning con- 
struction. 
Ve Patton stated that his company had 
just about completed an extensive layout. 
The company already had on the site a 
stone machine shop, which was remodeled, 
and it put up the separate buildings as 
the best fire risks that it could get. ‘The 
buildings were constructed of monolithic 
cement blocks, one part cement and three 
parts sand; there was no crushed rock 
used. 

The shop went into the winter green and 
the company was afraid of it. It came 
through a very severe winter without a 
crack in any cement block. The roofs 
were built on a light steel truss, with an 
inch layer of sheathing and composition 
roof. It has a total car barn area of 
4,000 square feet, and has a standard 
division fire wall, twelve inches thick, 
runing down the middle and enclosed 
with double fire doors. On that building 
the basis rate is $1 and the only differen- 
tiation of charge it got was five cents 
per hundred dollars on the wooden sheath- 
ing under the roof; it got no differen- 
tiation for the steel truss. The shops are 
equipped with a 6,000-pound stream, with 
a fire hydrant and two-inch hose con- 
nection. 

President Olds called for the paper by 
Mr. J. Millar, superintendent of rolling 
stock, International Railway Company, 
Buffalo, N. Y., on “Wheel Matters.” 

_ The different types of wheels now used 
m railway work were discussed with 
reference to the performance of the wheel 
itself and its effect upon the permanent 
way. The ordinary chilled iron wheel 
with one-inch flanges is ruinous to special 
work in the city. Mr. Millar’s company 
'§ Now using two types of wheel under its 
interurban cars—steel-tired and rolled 
steel wheels with two and one-half inch 
treal and seven-eighths-inch _ flange. 
The rolled wheels are giving fair results. 
Both types have civen satisfactory serv- 
ee as far as flance wear is considered. 
the rolled wheels making an average of 
35,000 miles before they were taken out 
to be-trued up. A few have been turned 
m the second time, with an average of 
25,000 miles. The steel-tired wheels have 
not been in service long enough to give 
mutactory data as to their performance. 

hey have, however, already made 35,000 
rag The arguments in favor of these 

© wheels are their freedom. from flat 
‘pots and the high factor of safety. .The 
utter point alone is sufficient to warrant 
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their adoption on all roads using high- 
speed interurban cars. Mr. Millar ad- 
vocates the regrinding of chilled cast-iron 
wheels when such are used, provided this 
be done in time to save the wheel. A pair 
of wheels with a flat one and one-half 
inches long may be ground down in about 
thirty minutes. He also urged the ne- 
cessity of employing a competent man for 
pressing the wheels on the axles. This 
man must be accurate in the mating of 
wheels applied to an axle, and he should 
match, as nearly as possible, the four 
wheels on a truck. 

Mr. William Pestell remarked that there 
had been much evidence in the last two 
or three years showing that the steel-tired 
wheel has many advantages, not only for 
interurban and high-speed work, but also 
for city service. 

The life of the steel-tired wheel, from 
what evidence the speaker had gathered 
in interurban service, runs from 140,000 
to 180,000 miles. In lots of cases after 
turning steel-tired wheels, they get a mile- 
age of 50,000 to 60,000, so that they can 
compare the relative economy between the 
steel-tired and .cast-iron wheels. 

President Olds requested that the mem- 
bers would supply data on the service of 
steel-tired wheels and cast-steel wheels and 
furnish it at the next meeting. 

Owing to the lateness of the hour the 
discussion of the Question Box was de- 
ferred until the meeting on Tuesday, an 
the meeting adjourned. : 

OCTOBER 11—MORNING SESSION. 


President Olds called the meeting to 
order at 10.45 a. M. and announced that 
he had appointed as the committee to 
confer with the executive committee of 
the American Street Railway Association, 
on the subject of a reorganization of the 
associations the following named gentle- 
men: Mr. C. F. Baker, Mr. H. H. Adams 
and Mr. F. G. Simmons. 

The convention then proceeded to the 
consideration of the paper on “Mainte- 
nance and Inspection of Electrical Equip- 
ment,” by John Lindall, general fore- 
man of shops, elevated division, Boston 
Elevated Railway, Boston, Mass. As Mr. 
Lindall was not present at the meeting, 
the paper was read by Mr. Alfred Green. 

It was suggested that the ‘practice of 
supplying railroad literature to motormen 
and conductors be extended to inspectors 
and repair men, as it would be appreciated 
and would bring good returns. 

Inspection of electrical equipment 
should be systematic. The question of 
how often to inspect depends entirely 
upon the equipment and conditions of 
operation; but, as the primary object is 
to prevent failure, the cost of inspection 
should be weighed against the direct loss 
in wages of trainmen while handling 
crippled. cars, and the loss. of patronage 
due to interrupted service. Under the 
system employed by the Boston Elevated 
Railway surface lines, trolleys, switches, 
controllers and motors are inspected. after 
three days’ service. Some of the cars, 
which overate under particularly. heavy 
work, are inspected daily. In addition to 


this inspection, there is a monthly ingpee- 
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tion, which consists of opening up motors 
and cleaning and lubricating all the. parts. 
Controllers are taken apart yearly, and 
thoroughly cleaned and painted. The 
wires are. also inspected yearly for insula- 
tion weakness. The system employed on 
the elevated roads does not differ material- 
ly from that used on the surface roads. 
The equipment is inspected twice a week, 
and the controlling mechanism. is’ tested. 
The best system of inspection ig one that 
is frequent enough to take care of the 
equipment properly with the lea&t incon- 
venience to the service. 

President Olds then apvointed: the fol- 
lowing named gentlemen as a committee 
on nominations: Mt. W. O. Mundy, Mr. 
Alfred Gréen, Mr J.. Millar, Mr. W. D. 
Wright and Mr. W. K. Evans, and the 
meeting adjourned lintil 2.30 o’¢lock. 


OCTOBER 12—AMERNOON sESSION. 


President Cite ee the metting to 
order at 2.30 o’cl 

The president stated that the first busi- 
ness of the session Would be the coftsidera- 
tion of the Question Box. The secretary 
read the printed questions and answers, 
and there was a spirited and valuable sup- 
plementary discussion by the members 
generally. 

In the general business, which was con- 
sidered, Mr. Baker, chairman of the com- 
mittee to attend the meeting of the 
executive committee of the American 
Street. Railway Association, in conjunc- 
tion with a committee of the Accountants’ 
Association, reported that the meeting of 
the joint committees had been held on 
Tuesday morning and as a result of the 
meeting, the exeeutive committee of the 
American Street Railway Association 
would make certain recommendations to 
that association, looking to a reorgani- 
zation of the work of the parent associa- 
tion and the auxiliary association, the 
recommendations to be made by the com- 
mittee being in line with the ideas of 
the special committee of the mechanical 
association. 

On motion of Mr.~ William Pestell, it 
was resolved that it was a sense of the 
meeting that the executive committee be 
recommended to consider the matter of the 
appointment of special committees to re- 
port upon. matters relating to cars and 
car equipment, shops, car house and equip- 
ment, power stations and power station 
equipment, track and track equipment, 
and such other subjects relating to electric 
railroad work as met the approval of the 
executive committee. 

Mr. Mundy, as chairman of the com- 
mittee on nominations, reported the fol- 
lowing gentlemen for the offieers of the 
association for the ensuing year: . 

- President, C. F. Baker, of Boston. 

_ First vice-president, H. H. Adams, of 
Baltimore. 

- Second vice-president, John Millar, of 
Buffaloo | : 

' Third vice-president, F. G. Simmons, of 
Milwaukee.: , 

_ Seeretary and treasurer, 8S. W. Mower, 
of Detroit. Ce 

Executive Committee—D. F. Carver, of 
Jersey -City; J. S. Doyle, of New York; 
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C. ©. Lewis, of Schenectady; W.~H. 
McAloney, of Denver. 

On motion the secretary was authorized 
to cast the ballot of the association for the 
officers nominated. 

Mr. Mundy said that while he had the 
floor, he would as chairman of the com- 
mittee on nominations take upon himself 
the privilege of extending the thanks of 
the association to the past president, Mr. 
Olds, for the great interest he had taken 
in the work; the only reason the com- 
mittee had not insisted upon a reelection of 
Mr. Olds, was the fact that Mr. Olds took 
the ground that it was proper time now 
that the president of the organization 
should hold office for but-one year. The 
work of Mr. Olds had been very efficient 
and beneficial to the association in every 
way and it was a pleasure of Mr. Mundy 
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to move that a vote of thanks be ex- 
tended to him. 

Mr. Green, in seconding the motion, 
said that it was the desire of the associa- 
tion to show the retiring president that 
the members appreciated his labors during 
the past year, and to show how kindly 
they felt toward him he would like every 
member to stand while the motion was 
passed. 

Mr. Green put the motion, which was 
adopted, and in announcing the result 
he said that the members would never for- 
get Mr. Olds as the president of the asso- 
ciation. 

Mr. Olds, in responding, thanked the 
members for their kind expression. It 
was impossible for him to fully voice his 
feelings regarding the tribute of appre- 
ciation paid to him. 
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Mr. C. F. Baker, the newly ¢ 
president, was then introduced by “er 
dent Olds. He said that he wish’. 
thank the ‘members deeply for the ho 7 
they had conferred on him. He wall, 
to work for the advancement of the iw 
ciation with the assistance of the ry 
officers and members at large: that % 
man can do but very little in an dhl 
tion of the character and proportions , 
the American Railway, Mechanica] and 
Electrical Association. 

President Baker called attention to the 
joint meeting of the Accountants’ Aso. 
ciation and the Mechanical Association tp 
be held on Friday morning and requested 
a full attendance of the members at the 
joint meeting, after which the meeting 
adjourned. 


Street Railway Accountants’ Association of America. 


The Street Railway Accountants’ As- 
sociation held meetings as follows: Thurs- 
day, October 13, in the parlor of the In- 
side Inn, on the World’s Fair grounds. 
At this meeting there was the annual 
address of the president, the report of the 
executive committee and of the secretary 
and treasurer, and the appointment of 
nomination and resolution committees. On 
Friday, October 14, the Street Railway 
Accountants held a second meeting in 
Festival Hall,: on the World’s Fair 
grounds, at 9.30 a. M. This was a joint 
meeting with the American Railway, Me- 
chanical and Electrical Association. The 
two organizations indulged in a joint dis- 
cussion of shop reports and records, the 
report having been made by a joint com- 
mittee of H. H. Adams, of Baltimore, 
and H. E. Farrington, of Chelsea, Mass., 
for the mechanical and electrical associa- 
tion, and H. M. Pease, of Buffalo, and 
W. G. McDole, of Cleveland, Ohio, for 
the accountants. 

The joint meeting of the Street Rail- 
way Accountants’ Association of America 
and the American Railway, Mechanical 
and Electrical Association discussed the 
report of the joint committee on blanks 
for shop records and accounts. This re- 
port was arranged in three sections. The 
first section contained forms pertaining to 
reporting the condition of equipment 
while in service and under repairs, as 
follows: form 1, trainmen’s report on con- 
dition of car; form 1-A, summary of 
trainmen’s renort on condition of cars; 
form 1-B, trainmen’s report of condition 
of car; form 1-C, summary of trainmen’s 
report of condition of cars; form 2, car 
inspector’s daily report; form 3, car tag. 

The second section contained the forms 
pertaining to the accounting for work 
done by the mechanical department, as fol- 


lows: form 4, shop order; form 5, inter- 
department order; form 6, master 
mechanic’s order; form 7, time cars; form 
7-A, daily report of time; form 8, appli- 
cation for change in payroll; form 9, re- 
quisitions on storekeeper for material and 
supplies. 

The third section contained the forms 
pertaining to shop records, as follows: 
form 10, record of car repairs; form 11, 
wheel report ; form 12, wheel record ; form 
13, armature report; form 14, individual 
armature record; form 15, individual car 
record. 

The following is a synopsis of interest- 
ing points of the different sections above 
noted. The trainmen’s report of the con- 
dition of cars calls for a report as to the 
car’s condition when it is turned into the 
car-house. This report is made by the 
trainmen, and includes information re- 
garding the “time in,” car number” and 
the “defects” found to exist in the opera- 
tion of the car. When no defects are 
noticed the cars are reported O. K. ~The 
car-house foreman notes in the column 
provided the action taken. It is then 
checked by the man in charge of the car- 
house and a report made therefrom on 
form 1-A to the master mechanic. The 
report is then forwarded to the superin- 
tendent of transportation and passed on 
to the claim department for filing. 

The car inspector’s daily report is di- 
vided into two sections, one for cars in 
good condition and the other for cars need- 
ing repairs. The form also contains on 
the back a classification of most of the 
troubles pertaining to cars and their 
equipment. This makes it possible to in- 
dicate simply the condition of the car, 
without a burdensome amount of writing. 


Section 2 concerns principally the’ 


mechanical department when called upon 


to manufacture material or make repairs 
of an extraordinary nature. It is essential 
to know the exact cost and have a record 
of the work. 

The shop order is made in triplicate 
The first sheet, stating what is required, 
is forwarded to the master mechanic, with 
instructions to have all labor performed 
and material furnished in connection with 
the order charged to shop No.—, and to 
notify the auditor when the work is con- 
pleted. The second and third sheets are 
carbon copies of the first so far as the de- 
scription of the order is concerned. These 
go to the auditor and contain columns 
for noting the cost of labor and material 
If the order is to manufacture material, 
the third sheet is forwarded to the stor 
keeper, who inserts in the proper columm 
the quantity received. 

Under section 3 an interesting poitl 
is the wheel record. This blank may kk 
in either book or card form. It is pr 
vided with spaces in which to record 
the “wheel number,” “car number,” “date 
in,” “cireumference,” “date out,” “ar 
cumference,” “cause of removal,” ant 
“mileage.” Mileage is an essential featur 
of the report. 

The committee recommends that the 
master mechanic be given a statement of 
the mileage made by the individual ars 
under his care. 

On Saturday, October 15, the account 
ants held a meeting in Festival Hal 
World’s Fair grounds, at 9.30 4. a. AI 
this meeting the annual report of the com 
mittee on a standard system of accoutt 
ing for electric railways was presented by 
C. N. Duffy, chairman. The session ol 
cluded with reports from the committe 
on nominations and resolutions, and af 
election and installation of officers, 











ei. 
| to 
Mor 


ther 
one 


3 of 
and 


1 to 
ted 
the 


ing 








October 15, 1904 





Fuel Economy in Central Generating Stations. 


| IS satisfactory to note that electrical 
engineers are at last beginning to 
pay more attention to the economies 
that are possible in their boiler plants, 
and that their study of this question is 
resulting in practical steps for reducing 
some of the losses which are daily occur- 
ring in this section of the plant under 
their charge. ‘The writer has recently 
been studying this subject, more especially 


in its chemical aspects, and has shown*- 


that a saving of from ten per cent to 
twenty-five per cent on the coal bill is 
possible in most cases where boiler plants 
are at present being run under the usual 
conditions of rule-of-thumb management. 
Since an abstract of this article was 
printed in these columns (see ELEeTRICAL 


Review of May 21) it is unnecessary. to~ 


repeat at length the writer’s remarks on 
this subject, but it may be pointed out 
that he recommended constant testing of 
the fuel, water and exit gases—or in 
other words, scientific supervision of the 
boiler plant—as the best method for at- 
taining the desired economies in fuel 
consumption. 

In the present article the writer pro- 
poses to review and discuss some of the 
more recently published papers and 
articles on this subject, and to emphasize 
the points in these which he thinks 
worthy of special comment. 

I—MECHANICAL DRAUGHT. 

There is now a more general disposition 
among electrical engineers to recognize 
the advantages of mechanical as opposed 
to what is miscalled “natural” draught ifor, 
working boiler plants, and it is note- 
worthy that the 40,000-horse-power boiler 
plant at the St. Louis exhibition, and the 
new power-houses of the Lancashire & 
Yorkshire Railway Company, near Liver- 
pool, and of the North Eastern Railway 
Company at Newcastle, in England, have 
in each case been provided with. the 
former. Not only has the engineer a 
much greater control of the combustion 
process when mechanical draught is used, 
but he has a ready and efficient means 
for at once increasing the normal capacity 
of his boiler plant by twenty-five per 
cent, when required either in dealing with 
the ‘peak of the daily load or by ex- 
tensions of the supply system beyond that 


originally calculated ; and it is instructive 
———— 





By John B. C. Kershaw. 


to find that in the somewhat allied case 
of the sulphuric acid manufacture in lead 
chambers, natural draught is being dis- 
carded in favor of mechanical draught, 
owing to the better control of the chamber 
process possible with the latter. The cost 
of running a fan is in reality less than 
that of “running” a chimney, for the 
draught of the latter is only obtained by 
allowing heat to escape up it, and the 
first-cost of -a-chimney for a large boiler 
plant far exceeds the outlay upon an 
equivalent mechanical equipment. 

The amount of heat which escapes up 
the chimney, and represents its cost of 
operation, depends upon the initial and 
final temperature of the flue gases, but 
it is rarely less than ten per cent of the 
heat value of the fuel, and is sometimes 
much more than this. 

When electrical engineers have learned 
how’ to burn bituminous fuel without 
smoke, the writer, therefore, expects that 
all large central generating stations will 
be equipped with mechanical draught, 
dust catchers, and low chimney stacks; 
since the only reason for then erecting tall 
chimney shafts—to carry away the clouds 
of black smoke—will have ceased to exist. 

II—RADIANT HEAT. 


The question as to the comparative 
values for steam-raising purposes of 
radiant heat and of heat transmitted by 
conduction through the boiler plates has 
lately been discussed again in the columns 
of the English. technical press, and 
marked differences of opinion have been 
brought to light on this important sub- 
ject. 

One authority’ has stated that the neg- 
lect of radiant heat goes far’ to explain 
certain mistakes made in boiler engineer- 
ing, and believes that were proper atten- 
tion given to this subject the weight of 
fuel required to evaporate a definite 
amount of water might be greatly re- 
duced. A large combustion chamber, in 
the opinion of this engineer, may lead to 
more perfect combustion of the gaseous 
elements of the fuel, but it also leads 
to less perfect utilization of the radiant 
heat of the solid carbon, and the latter 
loss is said to more than counterbalance 
the gain. 

On the other hand, there are many 
equally competent engineers who assert 


this loss of heat to be purely imaginary, 
and that given perfect means for trans- 
mitting the heat of the gases passing 
along the fire flues or tubes of a boiler 
to the water on the other side of the 
plates, the evaporative efficiency must be 
the greater the more perfect the combus- 
tion and the lower the temperature of the 
exit gases that pass to the chimney. 

F. J. Rowan in a recent article upon 
“Science of Steam Generation’? takes 
this view, and cites experiments to prove 
that the rate of heat transmission by con- 
duction and convection was far greater 
per unit of time for equal areas than by 
radiation. W. H. Booth is another au- 
thority who supports this view, and does 
not believe in any special properties of 
radiant heat as a transmission agent for 
steam-raising purposes. 

The subject is no doubt a complicated 
one, and demands more study than it has 
yet received at the hands of chemists and 
engineers. The weight of scientific fact 
and argument, however, certainly seems 
on the side of those who maintain the 
latter view. The transfer of heat from 
“hot non-incandescent gases” inside a fire- 
tube, through the steel plates to the water 
on the outside of the tubes, demands, it 
may be admitted, different physical con- 
ditions from those required for trans- 
mission from a glowing mass of coke 
resting on the fire-bars of the boiler 
furnace, and consequently direct cémpara- 
tive trials are difficult to carry out. The 
fact that anthracite coal containing 
ninety per cent and over of fixed carbon 
and is a more efficient steam raiser than 
bituminous fuel is also sometimes used 
as an argument to support the older 
theory and practice;/ but it is quite 
possible, and is indeed probable, that with 
proper conditions for burning bituminous 
fuel without excess of air or smoke pro- 
duction, this difference of evaporative 
efficiency would disappear, and that the 
practical steam-raising results would 
agree more closely with those obtained 
in the laboratory trials with the calorim- 
eter. Few existing boiler plants are 
properly designed for burning bituminous 
fuel, and the results obtained by prac- 
tical steam-raising trials are therefore 
valueless for settling this question. 

The whole subject, as already pointed 
out, is, however, beset with difficulties, 
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ber, 1908. 
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and demands investigation at the hands 
of some competent expert. 
III—INCREASED INTENSITY OF COMBUS- 
TION AND ELEVATION OF THE 
FURNACE TEMPERATURE. 
According to Stromeyer’s experiments* 
the usually accepted formula for the re- 
lation between the rate of heat trans- 
mission a and temperature ¢ is incor- 
rect, and in place of the former varying 
as the square of the temperature dif- 
ference, or a ~ (¢? — t')? the ratio is ex- 
pressed by the formula a ~ (# — ?). 
Even though the ratio is not as the square 
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den contact of the half-burnt gases, with 
the water-cooled tubes or plates. Re- 
fractory furnace linings are the proper 
remedy for the latter evil, and gas-testing 
is the check and remedy for the former.’ 
Furnace temperatures might in many 
plants be raised 500 degrees or 1,000 de- 
grees Fahrenheit by attention to these 
two points alone, but even then the limit 
of what is attainable in this direction 
would not be reached. 

By the use of a heated air supply in 
conjuncton with closed-in ash-pits, and 
induced or forced draught, much higher 
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that hitherto so few electrical engineers 
have yet attempted to put these 

tions to a practical trial in the new Plants 
or extensions for which they are pp. 
sponsible. 

The writer has, however, recently jn. 
spected one plant where mechanical 
draught, closed ash-pit and a heated 
air supply have been installed, ang 


Fig. 1 and Fig. 2 are from 
photographs of this boiler plant, 
This station has recently been de 


signed and erected under the charge of 
Mr. S. E. Fedden for the Sheffield (Eng- 
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of the temperature difference, but is 
directly proportional to it, the formula 
shows that a greater efficiency will be 
obtained from a high than from a low 
initial furnace temperature, and there- 
fore considerable attention is now being 
given to methods of attaining this con- 
dition of high evaporative efficiency for 
boiler plants. 

The most important causes of low 
initial furnace temperature are excessive 
air supply to the furnaces, and too sud- 





11902, memorandum to the Manchester Steam Users 
Association. 


temperatures can be attained in the 
boiler furnace, and should Rowan’s 
suggestions? for working such furnaces 
under two or three atmospheres pressure 
be adopted, further increases of 715 de- 
grees Fahrenheit and 493 degrees Fahren- 
heit could be attained. 

The possibility of attaining far higher 
evaporative efficiencies from boiler plants 
than any yet attained, by intensifying the 
combustion along these lines, is therefore 
strikingly manifest, and it is surprising 

1 Cassier’s Magazine, May, 1904. 
2 Cassier’s Magazine, December, 1903. 





land) corporation at Neepsend, and it is 
at present equipped with two 1,500-kilo- 
watt turbo-generators of the Parsons type. 
It has not yet commenced full work, but 
excellent results are said to have been ob- 
tained with the same system of induced 
draught and heated air supply at the older 
generating station of the Sheffield cor- 
poration, and it is believed that these Te 
sults will be surpassed in the new station. 
A full description of this plant will be 
found in the paper named below.’ — 
The limit of improved efficiency 
a 
1 Electrical Review, London, July 15, 1904, 
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possible in this direction is that imposed 
by the ability of the steel used for boiler 
plants to withstand very high tempera- 
tures under steam pressures of 150 or 200 
pounds, but no doubt the resisting quali- 
ties of steel plates in this respect could 
be greatly improved if boiler engineers 
were united in demanding such improve- 
ments, and the more general use of re- 
fractory linings to the boiler furnaces 
would also assist in meeting this difficulty. 
The writer, therefore, expects in the near 
future to see considerable use made of 
this method of attaining higher tempera- 
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of combustion due to the blowing action 
of the apparatus, rather than to any in- 
creased percentage of oxygen. The specific 
gravities of oxygen and nitrogen lie, in 
fact, so closely together (oxygen 1.10, 
nitrogen 0.97) that any separation of the 
two gases by centrifugal action would 
appear to be impossible; and the “en- 
riched” air of the Italian inventor is 
probably a misnomer for air of the ordi- 
nary consumption. 
IV—THERMAL STORAGE. 

Thermal storage is the name given to 

the system of storing up heat in the water 
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the feed water for the boilers must be 
heat that would otherwise be wasted, and 
that to use live steam from the boilers for 
this purpose, as in the Drewitt Halpin 
thermal storage system, is wrong in prin- 
ciple and uneconomical in practice. It is 
evident, however, that if boilers be fed 
with water at a temperature equal to that 
of their contents at working pressure a 
far greater amount of steam can be pro- 
duced per unit of heating surface and 
their capacity greatly increased; and 
when the usual system of feed heaters and 
economizers does not permit of this tem- 
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ture efficiencies from steam boilers in elec- 
trie power stations. 

A novel, but apparently impractical, 
Proposal to “enrich” the air supplied to 
boiler furnaces has also been tested in 
Italy. The air is passed first through 
centrifugal machines, and the percentage 
of oxygen is reported to be increased by 
this treatment. Boilers supplied with 
this “enriched” air are reported to have 
their evaporation efficiency increased 
twenty-three per cent, but these results 
have been criticised, and the improvement 
I8 said to be due to the increased intensity 


supplied to the boilers, and the advantages 
claimed for this system have been re- 
peatedly discussed in the columns of the 
technical journals during the last six 
months. Mr. Drewitt Halpin is the 
English pioneer in this matter. Un- 
fortunately the differences of opinion on 
this subject rival those on the question 
of radiant heat; and no settled conviction 
regarding the economic advantage of 
thermal storage has yet been arrived at 
by the general body of engineers. The 
generally held opinion at present is, that 
heat used for raising the temperature of 


perature being attained, it is certainly 
advisable to consider the advantages 
offered by thermal storage. 

For electric light stations the system 
would appear to have much in its favor, 
since it affords a ready means for meet- 
ing the special demands on boilers and 
steam engines during the peak of the 
load, and for this reason it has lately 
been adopted at the generating station of 
the Kensington & Notting Hill Elec- 
tric Lighting Company with very success- 
ful results. 

For power stations and for tramway 
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stations where the load is more tegular in 
character the advantages of thermal 
storage are less obvious, and in consider- 
ing the characteristics of each system it 
must be remembered that losses by radia- 
tion increase with the temperature, com- 
plexity and exposed superficial area of 
the preheating plant. In the writer’s 


opinion the feed water should certainly 
be first raised to the highest possible tem- 
perature by the usual methods of extract- 
ing the heat from the exhaust steam and 
exit gases—and economizers may with ad- 
vantage be worked in series, instead of, 
as is customary, in parallel. 


If the tem- 














Fig. 3.—Tue ‘‘ Apos” CO, REcoRDING 
APPARATUS. 


perature of the feed water be still much 
below that of the water in the boilers, 
live steam from the latter may then be 
used with advantage for heating the feed, 
if the apparatus in which this is effected 
is well designed and if radiation losses 
are reduced to a minimum. 

As one authority has remarked, boilers 
are designed for “producing steam” and 
not for heating water up to the point at 
which steam is produced, and the work 
performed in mere circulation of the feed 
water is sometimes very considerable and 
represents the loss of heat efficiency. 

In the writer’s opinion, thermal 
storage will therefore be more generally 
adopted by electrical engineers in the 
near future; but care will have to be 
exercised on the design, the operation, 
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and the upkeep of the plant, if the best 


results are to be obtained from it. 
V—CO, TESTING APPARATUS. 


As already stated, efficiency and 
economy can only be attained in the 








Fia. 5.—Gas-TEsTING APPARATUS. 


modern boiler plant when constant test- 
ing of the fuel, water and exit gases is 
carried out, and automatic recording ap- 
paratus for testing the percentage of 
CO, in the flue gases is now being used 
in a large number of electric supply 
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carbonic acid gas from a measured volume 
of the flue gases by caustic potash soly. 
tion, a mechanical device being employed 
for registering upon a revolving drum 
the residual volume of gas. Samples are 
drawn at regular intervals of time from 
the boiler flue, and the interval between 
successive samples and tests can be varied 
at will. The “Ados” apparatus ig compli- 
cated, requires careful attention, and js 
somewhat costly, and if one recorder jg 
installed pipe connections and 
branches to all the flues, the long con. 
necting pipes are apt to cause trouble, 
and if stopped up by flue dust deposits 
yield inaccurate results. A steam jet 
connection is useful for clearing out the 
pipes at frequent intervals. 

For this reason the writer thinks eyery 
large generating station ought to be Dv 
vided with independent gas-testing ap- 
paratus, in order that the results ob- 
tained by: the “Ados” or other form 
of recording apparatus may be checked 
at times, and tests made when required 
at special points in the flue where no 
connection has been made to the auto 
matic apparatus. 

A small, portable and cheap apparatus, 
devised by the writer for this purpose, 
is illustrated in Fig. 4 and Fig. 5. This 
form of apparatus is based on the dry 
method of gas sampling, and upon the 
use of a Honigman gas-burette for ab- 
sorption of the CO,. With this appara 
tus a sample of gas can be taken and 
tested within ten minutes, and the 


with 





Fic. 4.—Gas-SAMPLING APPARATUS. 


stations in England with advantageous 
results. The usual form of apparatus 
adopted is the “Ados,’ and a view of 
this is shown in Fig. 3. The principle of 
this recorder is the absorption of the 


sults obtained are sufficiently accurate 
for technical purposes. Further details 
of this apparatus and of its method of 
use will be found. in a forthcoming book 
on “Smoke Prevention and 
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Keonomy,” to be published this autumn 
py Constable & Company, London. 
“4 new form of automatic recording 
(0, testing apparatus has recently been 
described in the paper named _ below.’ 
This is known as the Krell-Schultze 
hydrostatic balance and its working de- 
pends upon the difference in pressure 
produced by the different specific gravi- 
fies, when air and exit gases are allowed 
to flow through two tubes calibrated for 
equal rates of flow. The differences in 
pressure depend upon and vary with 
the percentage of CO, in the exit gases, 
and this percentage can be directly read 
off by means of a delicate pressure gauge ; 
a thread of colored alcohol in an inclined 
class tube being employed for the purpose. 
By aid of photographie printing paper 
and a revolving drum a continuous record 
of the pressure variations can be obtained 
with this apparatus. 

The advantages claimed for the Krell- 
Schultze hydrostatic balance (which is 
closely allied in principle to the Uehling- 
Steinbart gas composit-meter, patented 
and manufactured in the United States) 
are that there are no moving parts to get 
out of order, that no KOH solution is 
required for absorption and that conse- 
quently, when once erected and set in 


' working order, little or no attention is 


required beyond the daily renewal of the 
photographic printing paper. 

The disadvantage of long and leaky 
connection pipes subject to occasional 
stoppage, however, applies to it, as to the 
“Ados” apparatus, and the writer con- 
siders that the results obtained with all 
automatic recording apparatus ought to 
be periodically checked by some inde- 
pendent form of sampling and t2sting ap- 
paratus. 

Testing of the exit gases for tem- 
perature and CO, is however essential 
for scientific management of boiler plants, 
and in time the writer hopes that expert 
aid and proper apparatus for this work 
will be provided in all large electrical 
generating stations, and the necessity for 
apparatus that is automatic and does not 
Tequire any chemical knowledge for its 
control will then be less pressing than 
Is at present the case. 


VI—-FUEL CONSUMPTION IN ELECTRICAL 
GENERATING STATIONS. 


Two of the English municipal en- 
sineers, Messrs. Giles and Downes, have 
recently read papers dealing with this 
subject and the figures for coal con- 
sumption, quoted in these papers, show 
what a wide margin for economy exists 
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in most generating stations, as at present 
operated, in connection with their boiler 
plants. The following tables are taken 
from Mr. Giles’s paper, read on January 
19, at Manchester, and the figures are 
based upon returns obtained direct from 
the electrical engineers of the towns 
named. The lowest consumption of fuel 
per unit generated, in table i, is 4.1 pounds, 
for the Bradford station, while the maxi- 
mum is 15.4 pounds at Blackpool and the 
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ess) were given to the steam-heating por- 
tion of the generating plant. 

In the year 1903, £37,373 ($179,390) 
was expended by “one” municipality in 
England (Liverpool) upon fuel for its 
electricity supply stations. Now suppos- 
ing that only ten per cent of this could 
have been saved by greater attention to 
the boiler plant, the net saving would 
have been nearly $18,000 per annum. 

The figures given in Mr. Giles’s tables 
show, however, that savings not of ten 
per cent, but of fifty per cent and over 


COAL CONSUMPTION IN ELECTRICITY SUPPLY OCENTRAL STATIONS. 





YEAR 1902-1903. 



































x How Fired, Bictic Percentage | Superheat ; 3 a : § 
“Town, | Quality and Calorifc Value. | Mechanical or Machinery, ocean = 1 degrees parton. 133 § #3 j ot 
=] o] 
| Units used. | ° 3 8 
santtec:'1 
rdeen ..| South Hettan, Wearmouth, 11/6 11/10 a. | 
Wilson & Clyde, &c...  ..| mechanical both both IS4NC. | none {11/9 12/6 | — | “47 | 1740 
Blackburn ..| Wigan slack 11,900 mechanical both both _ none 7/3 10 | +38 | 17-45 
Blackpool ..| Lanes. slack and nuts .. both steam NC. —_ very little | 10/- aver. | 154 *826 1432 
Bootle .. ..| Lancs. slack mechanical both condensing _ none 7/6 #02 | 357 28°44 
Bradford ..| 11,700 to 13,000 B.T.U. mechanical both both 20°0 N.C. | partially | 9/9 about | 41 | -214 | 2093 
Bristol .. ..| Rhymnly washed peas 13,500 to | 
Hanham slack 12,500 to 13,000 | mechanical | mostly steam | condensing -_ 500. 800" 11/10—7/6 | 86 | -54 | 13-75 
Burnley., ..' Small lump 13,290 both electric _| condensing - none 10/3 52 | -28 | 15:59 
Croydon ..| Best Welsh hand nearly all [condensing | — partly up 24/6 | 503| 66 | 1681 
Derby .. ..| Small peas 14,103 both both | condensing} = — 50, 7/8 {132 | -543 | 18:36 
Devonport ..| Welsh te ee ee hand steam condensing a 35 14/2 96 72 | 19°02 
Dundee. ..| Fife small about 11,000 both 35.00, condensing | 8% N.C. | very little | 9/6—7/- | 7-7 | -36 | 1363 
East Ham ..| Hucknell steam and slack hand — condensing a 60° above | 19/9—12/6 | 62 6 12°95 
Edinburgh ..} Washed nuts 12,500 . | almost entirely both non- _ slightly | 6/11—7/6 | 636 | -247 | 14-31 
mechanical condensing 
Glasgow _..| Washed nuts 11,000 mechanical all, perpones condensing - 500 I> 6:05 | -227 | 1401 
7 1 
Halifax.. ..| Nuts and slack .. mechanical | both 409,015 | condensing ~ 430 to 450 7/8 96 | -39 | 1698 
Huddersfield |Slak .. .. . both both condensing - none 5/5 | 11-02 | 296 | 10°47 
Hull .| Yorkshire steam 14,700 hand steam | condensing}  — none 12/4 | 7-06} -465| 996 
Leeds .. ..| Smudge 10,000—11,000.. mechanical steam condensing 7 Poition to {5/- 84 | 224 | 1231 
Nottingham ..| Partly large and partly Pea nuts 
9,000—10,000 gi both steam chiefly | N.C. _ none 9/—9/6 | 66 | 37 | 1631 
Salford .. ..| Slack mechanical | elec. 554,881 | condensing _ 50 to 100 8/4 | 43 | 244] 2186 
Sheffield ..| Engine slack 12,000 mechanical - condensing - iaoaib 79 78 | 32 | 1102 
Southport ..| Slack hand both 95,377 | condensing - 60 to 100 38/6 65 | -205 | 15°31 
South Shields | Small oe hand steam condensing - none 9/6 63 | 32 | 1582 
St.Helens ..| Lancs. slack 2 hand both condensing - 460 6/9 5. | 18 | 19°78 
Sunderland ..| Durham Bean and small 13,480] mechanical both both | 40% N.C. none 9/10 (| 10 “636 | 17°87 
West Ham ..| Best Welsh Derby Pea nuts .. both steam condensing - slightly | 20/6 13/8| — | “75 | 1282 
hand both - 10% N.C.| none 7/3 9/1) 79 | 43 | 1838 
South Country 
Station: ..| Tredegar Best Welsh 13,500 .. hand_ both 180,177 both - none 22/44 | &2 | -637| 17°33 
Rolton .. Engine slack mechanical | both 427,351 both | 16% N.C 100 7/8 7 281 | 18:87 
Manchester ..| Washed slack 13,000 .. ‘g mechanical: | both — both | 22% N.C. | 90° 30% of o/1h =| 522] -27 | 1861 
2 \ 
TRAMWAY GENERATING STATIONS. 
Glasgow _..| Washed singles 10,000 .. mechanical | elec. 988,000 | condensing - 390—400 | 6/8 364 | -13 | ar7 
Sheffield .. ‘Treeton sa and jeened Principally : partly condensing _ none 3/8 «3 | 2 37-15 
Hull -| Hickleton Main washed slack..| mechanical | partly 93,861 | condensing - none 12/4 89 | 58 | 29°5 





























TaBLEs I AND II, SHowrne Coan CONSUMPTION IN CENTRAL STATIONS. 


average for the twenty-eight lighting and 
power stations is 7.7 pounds. The tram- 
way stations in table ii come out much 
better with an average of 5.61 pounds, 
fuel and the lowest figures in each table, 
namely 4.1 pounds and 3.64 pounds, show 
what is possible with good plant and 
inanagement. 

There is reason for believing that these 
figures might be approximated by all 
lighting and tramway stations, if suf- 
ficient care and attention (allied with 
scientific control of the combustion proc- 


on the fuel cost are possible in a large 
number of electrical supply stations as 
at present operated, and that the fees or 
salary, not of one chemical or fuel ex- 
pert, but of-many, could be paid out of 
the economies which might be attained 
on the annual bill for coal. 


VII—RECENT ARTICLES AND PAPERS UPON 


FUEL ECONOMY IN STEAM PLANTS 
AND CENTRAL . GENERATING STA- 
TIONS. 


The following list of articles and pa- 
pers bearing on this subject that have 
been published recently in the technical 
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journals will no doubt prove useful to 
many of the readers of this review. 


“The Science of Steam Generation,” by F. 
J. Rowan. Cassier’s Magazine, December, 
1903—The author deals with his subject 
under three headings—namely, combustion, 
heat transmission and steam generation— 
especial attention being given to ii and iii. 
The author’s notable suggestion that a heat- 
ed and compressed-air supply for the boiler 
furnaces would yield striking results in the 
way of efficiency and economy has already 
been referred to. 

“Fuel Economy from the Chemical Point 
of View,” by John B: C. Kershaw. Cassier’s 
Magazine, May, 1904—an article based on a 
paper read before the Liverpool Engineer- 
ing Society in November, 1903. The control 
of the fuel and water supply, the combustion 
of the fuel and the testing of the waste gases, 
are dealt with in the order named, and spe- 
cial importance is placed upon regular sam- 
pling and testing of the fuel and of the 
exit gases. The three conditions of perfect 
combustion in boiler furnaces are stated 
to be: 

1. A sufficiency of air, but not an excess 
of the same. 

2. A sufficiently high temperature in the 
combustion chamber. 

3. A perfect mixture of the air and volatile 
hydrocarbons. 

It is claimed that when these conditions 
are fulfilled, bituminous fuels can be burned 
under boilers with high efficiency and with- 
out the production of smoke. 

“Notes on Burning Bituminous Coal,” by 
John M. Hartman. Engineering Club, Phila- 
delphia, Proceedings, Vol. XXI—A paper 
read before the members of the Engineering 
Club, of Philadelphia, on February 6, 1904. 
This paper covers much the same ground as 
the preceding one. A form of grate, based 
on correct principles, for burning bitumi- 
nous fuel is described and illustrated. The 
importance of firebrick linings to furnaces 
intended for burning such coal is empha- 
sized; and the high skill and intelligence 
demanded for firemen’s work are also made 
the subject of special remark. 

Details of locomotive tests with the new 
form of furnace described are printed with 
the paper in the form of independent re- 
ports; and a report presented by a special 
subcommittee upon the results obtained in 
Cleveland and Pittsburg with mechanical 
stokers of various types is also given in full. 

The Murphy stoker, the Jones underfeed 
stoker and the chain grate stoker were 
found to yield the best results, in the order 
named. An interesting discussion followed 
the reading of this paper. 

“Coal Consumption in Central Generating 
Stations,” by A. S. Giles. Electrical Review 
(London), February 5, 1904—A paper read 
before the members of the Manchester (Eng- 
land) section of the Institution of Electrical 
Engineers on January 19, 1904. 

The more important figures bearing on this 
subject, given by the author, were contained 
in two tables, and these have already been 
reprinted in this article. 

Fuel testing and flue-gas testing are con- 
sidered by the author to be necessary, in 
order to exercise a proper control over the 
combustion process; and station engineers 
are urged to study the chain of heat losses 
arising in their boiler plants, with a view to 
minimizing the same and attaining a greater 
economy of fuel. 

A discussion of considerable value followed 
the reading of this paper, in the course of 
which Mr. Tate, the Salford municipal elec- 
trical engineer, stated that when he com- 
menced to test his exit gases only three 
per cent to five per cent COz was found— 
a result that proved much air leakage to be 
occurring. 

“Boiler House Economies,” by R. S. 
Downe. Electrical Review (London), July 
15, 1904—A paper read before the members 
of the Incorporated Municipal Electrical As- 
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sociation, at Sheffield, England, on July 1, 
1904. ; 


The author quoted the tables already print- 
ed in this article to show the wide margin 
for fuel economy, and dealt with this sub- 
ject under the following headings: 

. The influence of output and load-factor. 
. Bonus system for firemen. 

. Superheating. 

. Mechanical stoking and forced draught. 
. Fuel analysis. 

. Analysis of flue gases. 

. Auxiliary plant. 

. Feed-water purification and heating. 

. Prevention of radiation. 

The discussion which followed the reading 
of this paper was notable for the number of 
fuel and boiler experts taking part in it; and 
some interesting and valuable suggestions 
for promoting fuel economy in electricity 
generating stations were made in the course 
of it. 

Mechanical stoking, thermal storage, 
bonuses to firemen and the value of chemical 
analysis of fuel and flue gases were the chief 
points discussed. 

“The Practical Management of Stationary 
Steam boilers,” by R. T. Cooke. The Engi- 
neer, April 15, 1904—A special article deal- 
ing with the choice and setting of boilers, 
steam, coal, boiler management, smoke abate- 
ment and prevention, and blowoff taps, pipes 
and drains. 

This article contains much useful infor- 
mation. 


“The Mechanical Stokcr and the Human 
Operator,» by E. Yawger. ELectricat RE- 
view (New York), May 28, 1904—A paper 
read before the National Electric Light As- 
sociation, at Boston, Mass., May 24, 1904, 
The author urges the importance of strict 
expert supervision over all large boiler 
plants, and gives instances in which defec- 
tive settings, air leakage and choked-up 
flues accounted for bad results in plants 
placed under his charge. The skill and re- 
liability of firemen are of equal importance 
for maintenance of the proper conditions for 
obtaining the highest possible results with 
any type of furnace, hand-fired or other- 
wise; and in many cases better draught is 
the first step toward obtaining an improved 
efficiency from the fuel burned under the 
boilers. Doubling the height of the chimney 
stack, or putting in a forced draught appa- 
ratus, is the simplest plan therefore for 
effecting such improvement. 

The discussion on this paper was disap- 
pointing. 

“Power Station Design,” by C. H. Merz and 
Wm. McLellan. Electrical Review (Lon- 
don), May, 1904—A paper read before mem- 
bers of the London Institution of Electrical 
Engineers, on April 28, 1904. The authors 
discussed in the latter part of their paper 
measuring apparatus and records, and sup- 
ported regular sampling and testing of the 
fuel and waste gases as necessary, in their 
opinion, for attainment of the highest effi- 
ciency in the modern electric power sta- 
tion. It is noteworthy that work of this 
kind is regularly carried out in the large 
power stations on the northeast coast, which 
was built and is now being run under Mr. 
Merz’s control. 


The following list of recent books on 
this subject may prove useful to readers 
of the ELECTRICAL REVIEW. 


“The Economical Burning of Coal without 
Smoke,” by A. Bement. Peabody Coal Com- 
pany, Chicago, 1904. 

“Smoke Prevention and Fuel Economy,” 
by Wm. H. Booth and John B. C. Kershaw. 
Constable & Company, London, 1904. 

“Rauchplage und _ Brennstoffverschwen- 
dung,” by E. Schmatolla and Geb. Janecke, 
Hanover, 1904. 

“Die Kontrolle des Dampfkesselbetriebes,” 
by T. Fuchs and Julius Springer, Berlin, 
1903. ; 
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The Reunion of the Old Time Te 
raphers’ and United States Mili. 
tary Telegraph Corps, 

The twenty-fourth annual reunion of 
the Old Time Telegraphers’ and His 
torical Association and of the Society of 
the United States Military Telegraph 
Corps was held on September 20, at the 
Piedmont Hotel, Atlanta, Ga. After the 
meeting had been called to order, and 
the Rev. W. W. Landrum had delivered 
the opening prayer, Mr. John Brant, 
secretary and treasurer of the association 
introduced Dr. J. T. Miller, of Pittsburg 
Pa., who presented a daguerreotype of 
S. F. B. Morse to Mr. Charles C. Adams, 
of New York city. President Adams 
then delivered the annual address, 

At the conclusion of President Adams's 
remarks, the Hon. Evan P. Howell, 
mayor of the city of Atlanta, was intro. 
duced. 

The remarks of the mayor were re 
sponded to by Mr. Thomas E. Fleming, 
of New York city. 

The report of the secretary and 
treasurer showed that there were 1,126 
members and a balance of $940.73 in 
the treasury. The time of the next r 
union was left to the discretion of the 
executive committee. The committee on 
time, place and nominations for the next 
convention reported, however, in favor 
of holding the reunion in New York city. 

For the coming year the following 
officers were elected: president, J. 0. 
Barclay, New York city; vice-presidents, 
Francis W. Jones and Frederick Pearce, 
New York city; secretary and treasurer, 
John Brant, New York city. Executive 
committee: C. C. Adams, New York city; 
Hugh J. Fry, Milwaukee, Wis.; G. H. 
Corse, Ogden, Utah, and L. B. McFarlane, 
Montreal, Canada. 

The convention adjourned to give place 
to the annual meeting of the United 
States Military Telegraph Corps. The 
meeting of this society was called to order 
by Vice-President William 1. Ives, m 
the absence of the president, Colonel 
William B. Wilson, of Philadelphia. After 
the transaction of the regular business, 
officers were elected for the ensuing year 
as follows: president, Colonel W. B. 
Wilson, Philadelphia, Pa. ; vice-president, 
W. L. Ives, New York city; secretary and 
treasurer, W. E. Pettit, Chicago, Ill 
Executive committee: chairman, E. 
water, Omaha, Neb.; A. H. Bliss, Chicago; 
A. B. Chandler, New York city; W. 8 
Plum, Chicago; R. B. Hoover, New York 
city; George C. Maynard, Washington, 
D. C.; L. A. Somers, Cleveland; J. D. 
Cruise, Kansas City, and John Wintrop, 
Philadelphia. . 

It was decided that the quarti-centennitl 
reunion for 1905 would be held in New 
York city. 
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Electricity in Textile Mills,’ 

The importance of constant speed in 
spinning and weaving is well known. Good 
work and a maximum production depend 
upon constant speed, and it is the univer- 
sal opinion that should the smallest varia- 
tion in speed take place in the engine or 
shafting it will seriously affect the opera- 
tion of the spinning and weaving depart- 
ments. 

It is evident that an engine or turbine 
for operating an electric generator will 
furnish a more uniform and steadier 
speed than the regular mill engines, and 
if this uniform speed is available at the 
spinning frames and looms that an in- 
creased production with a more uniform 
quality of work must result. In so far 
as observation goes this is true. Elec- 
trically driven mills undoubtedly turn out 
more work and of a better quality than 
those driven by mechanical means. 

The ideal power plant is one that is 
so laid out that each unit is working at 
its maximum efficiency at all time, re- 
quires a minimum amount of attendance, 
occupies the least possible space, and at the 
same time of such a design that it may 
readily be extended and when so enlarged 
have any or all generating units supplying 
power to any and all points, irrespective 
of location of power, demand or distance. 
This condition is best met by electric 
transmissions. 

If electricity is adopted as a method of 
transmitting power, the plant may be in- 
stalled at the most convenient point, 
which may or may not be attached to the 
buildings or it may be placed any reason- 
able distance from the mill, thus permit- 
ting the mill to be located at a point which 
is most desirable on account of land, trans- 
portation, help, light, ete., whereas the 
power plant may be instailed with a view 
to its location as a power-generating sta- 
tion, irrespective of the point where the 
power is to be used, thus rendering avail- 
able many water-power developments 
which could not otherwise be used com- 
mercially, 

The units used in an electric power 
plant may be installed of the right ca- 
pacity to do the work in hand and all 
future extensions may be made when re- 
quired without altering or in any way 
disturbing the original installation and 
future additions will work together, each 
unit operating its share of the load in 
Proportion to its capacity. Often this 
Merease in units will not require an in- 
crease in attendance. If desired the initial 
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installation may consist of two units, each 
of sufficient capacity to normally carry 
from seventy to seventy-five per cent of 
the total load at its most economical point 
of operation, and in the event of an acci- 
dent to either of the prime movers the 
remaining one could by reason of its over- 
load capacity carry the entire demand for 
power until such time as repairs were 
made on the damaged units. 

The space required by the engine-driven 
electric generator is but very little larger, 
in fact, usually no larger than a similar 
Corliss type of engine, and if the steam 
turbine is used, much smaller, and with 
the turbine the foundations will be con- 
siderably less than with the Corliss engine 
equipment. The necessity for belt towers, 
heavy main shafts and belts, and all of 
the details which go with a rigid belted 
system are avoided, as well as the loss of 
power consumed by these belts and shafts, 
permitting lighter walls and details of 
building construction. 

A great many manufacturers have in- 
s alled turbo-generator auxiliaries in con- 
nection with their main steam engines 
in a space which, while sufficient for the 
turbine outfit, was inadequate for a new 
engine. We believe that the turbo-gener- 
ator offers opportunities to many operators 
of cotton mills to increase their power 
facilities without increasing their engine 
room space. In some manufacturing es- 
tablishments it has been found desirable 
from the point of economy to retain a 
portion of the present direct steam engine 
drive and install additional power by 
means of electricity, operating distant or 
outlying loads by electric motors. This 
provides means for shortening long lines 
of shafting, eliminating angle or other 
difficult mechanical drives, thereby de- 
creasing friction losses and materially in- 
creasing the plant economy. 

The alternating-current motor has the 
widest use in textile mills for the reason 
that its design is so simple, in fact, con- 
sisting of only three main parts: the sta- 
tionary portion, the revolving element and 
the bearings. There are no moving elec- 
trical contacts and as a consequence the 
only attention required is to keep the 
motor clean and to properly fill the self- 
oiling bearings. 

One of the characteristic features of an 
alternating-current motor is its automatic 
regulation, requiring power only in pro- 
portion to its output and being capable 
of sustaining, should occasion demand, 
large overloads without injury. Owing to 
the inherent design of this type of motor 
the uniform rotative speed of the prime 
mover is available at the work just as 
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though it were directly geared, and thus 
a gain in production results from a steady 
and even speed. 

The question of subdivision of line 
shafts is one that is best disposed of by 
taking up each individual case and select- 
ing motors of such capacity that a mini- 
mum amount of belting and auxiliary 
shafting will be required, at the same 
time reducing the friction to as low a 
factor as is consistent with a proper 
financial outlay. 

Where the electric system is used, a 
factor of value in some instances is that 
if a breakdown should occur only a small 
portion of the mill would be affected, and 
such sections as it may be desired to run 
independently can be so operated without 
respect to any other and without operat- 
ing main drives as is found necessary with 
a mechanical system. 

On account of the general improvement 
in textile machinery many mills have 
found that an increased production could 
be obtained by running their machines at 
a higher speed, involving an increase in 
the speed of the line shafts. While this 
can be accomplished successfully by chang- 
ing pulleys, the increased speed means an 
increased demand upon the engine and 
oftentimes, due to the lack of capacity, 
this condition could not be complied with 
on account of the increased cost all along 
the line; whereas, if electric motors were 
used for driving the shafting it would be 
a small matter to change the size of the 
motor, and if the increase in speed is 
general it may involve an increase in the 
power-house which can be accomplished by 
the addition of a new generator unit much 
more readily than by changing the engine 
in a mechanical drive. 

In many instances mills are laid out 
with a view to extensions, and on account 
of the inflexible conditions existing in 
engine-driven mills a large engine has 
been installed operating at from fifty to 
sixty per cent of its rated capacity, which 
sometimes means that a single cylinder of 


a cross-compound engine is installed and 


that during the early operation of the 
mill the power plant must be running 
at an uneconomical load, which, of course, 
greatly increases the cost per horse-power 
per year. The main shaft and transmis- 
sion details must be of such a capacity 
that they will transmit the whole power 
should occasion demand it in the future. 
This involves a large initial outlay upon 
which interest, depreciation and insurance 
are increasing the operating cost per horse- 
power. 

There are other mills consisting of a 
number of buildings, each having its own 
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power plant and inflexibly connected to 
its own lines of shafting, and therefore 
unable to supply power to any other build- 
ing or to help out in the event of other 
engines being under-loaded, over-loaded or 
disabled; thus some of the power plants 
are running at uneconomical loads to- 
gether with increased attendance, repairs 
and maintenance, also greater space re- 
quired by the several plants that might 
be profitably used for manufacturing 
purposes if a single power plant were 
possible as with the electric drive. 

A matter which may prove of some 
interest to the association is that, recently, 
there has been placed upon the market a 
variable speed alternating-current motor 
suitable for the operation of cloth-printing 
machines, tentering machines and drying 
cans. The speed control is accomplished 
in a motor and is much simpler than pre- 
vious methods of electrically operating the 
above class of machines; particularly is 
this true of printing machines. 

It is a well recognized fact that good 
lighting is an essential consideration in 
the manufacture of textile materials and 
goods in general. This is particularly true 
of the weaving shed, where special atten- 
tion is always given to proper lighting 
effects and where frequently saw-tooth con- 
struction is used. You are all doubtless 
familiar with the arc lamp and incandes- 
cent lamp; it will, therefore, not be nec- 
essary for us to discuss this form of 
illumination. We are, however, pleased to 
call your attention to a comparatively re- 
cent development in the art of electric 
illumination, and in this respect we refer 
to the Nernst lamp. 

This form of light is well adapted to 
the lighting of cotton mills on account of 
its pure white light, which resembles day- 
light, its steadiness and cleanliness. 

The efficiency of the Nernst lamp is 
about double that of the incandescent 
lamp and is approximately on a par with 
the are lamp, and since it is designed for 
operation on 200 to 220-volt circuits, the 
cost of electrical conductors is consider- 
ably less than for incandescent or are 
lighting. 

Our experience has been that where due 
attention is given to proper lighting 
effects the quality of the work produced is 
superior and the amount in excess of those 
establishments which are not properly il- 
luminated. 

The census of 1900 contains a report 
of ninety-eight and one-half per cent of 
all concerns engaged in cotton manufac- 
ture, showing that these concerns use ap- 
proximately 800,000 horse-power. ‘There 
are now in operation in textile mills, elec- 
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tric motors aggregating in capacity 
140,000 horse-power. It will, therefore, 
be seen that in view of the comparatively 
recent introduction of the electric motor 
in this industry it is making rapid strides 
as a means of power transmission. 

Racal 
A System for Preventing Railway 
Collisions. 

A system of preventing railway colli- 
sions, recently adopted in New Zealand, 
is described in a recent report from 
United States Consul-General F. Dilling- 
ham, Auckland, New Zealand. The new 
system is known as the “tablet,” and 
the essential point in its operation 
is that no engineer is allowed to leave 
a station without a tablet in his posses- 
sion. It is impossible for two tablets 
to be out at the same time, and an en- 
gineer at one end of the section can not 
obtain a tablet which will allow him to 
pass over that section unless previously 
issued tablets have been deposited at the 
end of the run in a receiving machine. 
The machines are connected together 
electrically, and the act of depositing a 
tablet in the box at one end of the section 
unlocks that at the other, and frees a 
tablet. 








The Effect of Blue Light upon Pain. 

In a report to the state department, 
Consul Liefeld, Friedburg, Germany, tells 
of some interesting researches carried on 
by Professors Radard and Emery, of 
Geneva. ‘They have discovered that the 
nervous system is influenced by colored 
light and upon further experimentation 
found that blue light has a soothing effect. 
A patient had been placed in a dark room, 
exposed to a blue light of sixteen-candle- 
power for three minutes after which time 
a tooth has been extracted not only with- 
out pain, but with the absence of the ef- 
fects which usually follow the use of ether 
or chloroform. 








o- 
Electrical Installations Abroad. 
A report from United States Consul 

G. H. Murphy, at Frankfort, Germany, 

indicates how the introduction of elec- 

trical methods is spreading. According to 
this report, the city of Madrid, Spain, is 
going to build an electric railway from 

Ubeda to Santuario de la Hiedra, and 

another road will be built from 

Sarria to Ballvidera. Electric lighting 

plants are to be installed in Arenas de 

San Pedro and Pueblonuero del Terrible 

y Pefiarroya. In Switzerland the town 





of Nyon, on lake Geneva, will adopt 
electric lighting, as will also Kabul, the 
capital of Afghanistan. 





Vol. 45—No, 1¢ 


The Willesden, England, Power. 
House of the North Metropolitan 
Electric Power Supply Company, 


This is the first section of an excellent 
description’ of the interesting power 
plant installed by the Willesden (Eng. 
land) urban district council, to carry 
the greater part of the load of the North 
Metropolitan Electric Power Supply 
Company. The Willesden urban district 
covers about seven ‘square miles, and is 
roughly triangular in shape. One-third 
of this area is entirely rural, and as yet 
does not require electrical supply. The 
remainder of the district is divided into 
two parts of maximum density, separated 
by a purely residential district. The 
power-house has been erected in the centre 
of one of the dense sections, and by 
adopting double-current generators, an 
excellent system of supplying the district 
efficiently was obtained. The station is 
in Willesden and supplies the adjacent 
territory with continuous current from a 
three-wire system. High-pressure, three- 
phase current is transmitted to a large 
rotary converter substation at Kilburn, 
close to the centre of the second area. 
As day loads are small, a single 300- 
kilowatt machine is sufficiently large to 
deal with them for several hours of the 
day. The direct-current system is sup- 
plied at 240 volts, or 480 volts between 
the outers of the three-wire system. On 
the alternating-current lines the voltage 
is stepped up to approximately 3,000. 
The low-tension system there also is 
supplied at 480 volts. The boiler-house 
at the station contains four Babcock & 
Wilcox boilers, three having a capacity 
of 12,500 pounds of water per hour, and 
the fourth a capacity of 5,800 pounds. 
A special arrangement of economizers was 
adopted, one small economizer being 
placed in a branch flue in connection with 
each boiler. Each boiler is fitted with a 
draught gauge and a carbon dioxide re 
corder. ‘The feed pumps are driven by 
a constant-speed motor, the variable 
supply being taken care of by changing 
the throw of the pump plungers. In 
the plant the unit system has been 
adopted as far as possible. Each boiler 
supplies one engine directly, with the 
exception that one 750-kilowatt set to 
be installed will be supplied by two 
boilers. The present equipment cor 
sists of two 300-kilowatt, direct-driven 
generators and one 600-kilowatt machine. 
The frequency of the alternating-current 
supply is twenty-five cycles per second. 
Electrician (London). 
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ELEG- 
orY OF WIRELESS T 
THE TH RAPHY." 


a 
BY DR. JOHN STONE STONE. 


the theory of modern wireless teleg- 
raphy may be treated in at least two 
widely different ways depending upon 
shether it be the object to produce a 
simple mental picture of the phenomena 
involved, OF whether it be the object to 
ia the foundations for engmeering cal- 
calations and quantitative research. The 
frst mode of treatment leads to what 
may be termed the popular theory, and 
the latter to what may be termed the 
yorking or engineering theory. 

In this paper only that form of wire- 
jess telegraphy shall be considered in 
hich electrical vibrations are set up in 
dectrical oscillators whose axes are nor- 
nal to the earth’s surface, and which are 
wnnected to the earth’s surface at their 
lower extremities. 

PART I—POPULAR THEORY. 

If the equations for the moving field 
produced by Dr. Hertz’s dumb-bell oscil- 
lator be examined, they will be found 
jo show that, in the equatorial plane of 
the oscillator, the potential is everywhere 
wr0, that there is no component of mag- 
netic foree normal to that plane, and 
that there is no component of electric 
force parallel to that plane. From this 
ii would follow that if a perfectly con- 
ducting sheet, which is initially at zero 
potential, be passed through the equa- 
rial plane of the oscillator, no currents 
vill be induced in it by the field of the 
willator. In other words, the presence 
of the conducting sheet should not dis- 
tort or otherwise affect the field of force 
produced by the oscillator. 

Qn each surface of the conducting 
sheet will exist currents which, in their 
action upon the clectrie and magnetic 
field on the corresponding side of the 
sheet, will be the exact equivalent and 
take the place of the field of force on 
the other side of the sheet. ‘These cur- 
rents will extend radially from the point 
of intersection of the axis of the oscil- 
lator with the conducting sheet, and at 
ily point in the sheet will be equal in 
amplitude, but opposite in direction or 
phase on the two surfaces of the sheet. 
: Phe sug distance measured along 
with ri nag the point or intersection 
wa Le of the oscillator, approxi- 
the bs ‘ one-quarter of the length 
lees gt radiated by the oscillator, 
ets: ea gradually diminishing 
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the corresponding surface of the sheet, 
the result of which will be that within 
this radius the energy of the currents 
will travel out from and a portion of it 
difference in phase between the currents 
on the sheet and the electric force at 
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oscillating system entirely independent 
of anything which may take place on 
the other side of the conducting sheet, 
and that the field of force at or above 
the conducting sheet is the same as 
that which would be found at or above 
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Fic. 1.—GRAPHICAL REPRESENTATION OF THE ELECTRICAL IMAGE THEORY OF WIRELESS 
TELEGRAPBY. 


back to the oscillator in the time of each 
oscillation, whereas for points beyond 
this radius the energy will all flow away 
from the oscillator, never to return to it, 
provided only the conducting-sheet be in- 
finitely extended in all directions. 








la 





the equatorial plane of the complete 
Hertz oscillator were the conducting 
sheet absent. These considerations lead 
to a very simple and popular theory or 
means of explaining the manner in which 


the electromagnetic waves of wireless 














Fic. 2.—GRAPHICAL REPRESENTATION OF THE ELECTRICAL IMAGE THEORY OF WIRELESS 
TELEGRAPHY. 


Since the infinitely conducting sheet 
is a complete barrier between the two 
regions it separates, it is easy to see that 
each half of the Hertz oscillator, with 
its appropriate infinitely conducting and 
infinitely extensive surface is a complete 





telegraphy are developed and _propa- 
gated." 
This theory regards the vertical trans- 


mitting oscillator of wireless telegraphy 
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as one-half of a Hertz oscillator normal 
to the earth’s surface, which must be 
regarded as practically infinitely conduc- 
tive in the immediate neighborhood of 
the oscillator, or for about a quarter of 
a wave length from the point at which 
the oscillator is connected to the surface 
of the earth. By this theory, therefore, 
the waves of wireless telegraphy are de- 
veloped in exactly the same manner as 
if the vertical oscillator and its elec- 
trical image below the surface of the 
earth together formed the real oscillator 
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vertical oscillator are horizontally polar- 
ized electromagnetic waves. 

2. The energy of these waves will 
diminish as the square of the distance 
from the oscillator if the surface of the 
earth be assumed to be flat. 

3. The energy of the waves is greatest 
at the earth’s surface and diminishes 
gradually as the point of observation is 
raised above the earth’s surface. 

4, The waves do not induce currents in 
the earth’s surface except when the surface 
deviates from the equatorial plane of the 
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of which the surface of the earth is the 
equatorial plane. 

A graphical representation of this 
theory is given in Figs. 1 and 2. 

This theory, which for convenience may 
be termed the electrical image theory, 
bears a close resemblance to that mode of 
treating a single wire or grounded tele- 
graph or telephone circuit as one-half of 
a two-wire or metallic circuit which was 
first suggested by Mr. Oliver Heaviside.* 
He conceives a metallic circuit such as 
that shown in Fig. 3, cut in half longi- 
tudinally by an infinitely conducting plane 
at zero potential as shown in Fig. 4. 
Since the points on the metallic circuit 
cut by the plane would normally be at 
zero potential, no change in the distribu- 
tion of currents results from the connec- 
tion with the infinitely conductive plane. 
A little consideration will also show that 
the electrostatic capacity and inductance 
of the circuit will moreover remain un- 
changed. The surface of the earth is not 
infinitely conductive, however, and there- 
fore neither the assumptions made in the 
electrical image theory of the transmitting 
oscillator of wireless telegraphy or the 
electrical image theory of the grounded 
telephone line are completely justified, 
though the conditions of the theory may 
be more nearly approximated in the case 
of wireless telegraphy, as will become ap- 
parent later. 

Before proceeding to a consideration 
of a more comprehensive theory, some of 
the more obvious conclusions to be drawn 
from this theory may well be stated. 

These are: 

1. The waves which emanate from the 





1“ Heaviside’s Electrical Papers,” vol. ii, p. 826. 


system formed by the vertical oscillator 
and its electrical image. 

5. At points where the earth’s surface 
is at an angle to the equatorial plane of 
the system formed by the oscillator and its 
electrical image, the currents which will 
be induced in the earth’s surface tend to 
bend the wave front at the earth’s sur- 
face into a position normal to that sur- 
face. 

6. In consequence of the tendency of 
the wave front at the earth’s surface to 
maintain itself normal to that surface, the 
waves will not necessarily travel in 
straight lines, but will tend to follow the 
earth’s surface, whatever be its contour. 

%. Owing to the fact that when the 
waves meet irregularities in the earth’s 
surface, currents are developed in that 
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explanatory. It therefore Temaing 
sider the fifth consequence, For “ee 
pose it will be sufficient to consider pu. 
happens to the wave front when a . 
polarized electromagnetic wave tlle 

a conducting surface inclined at g definite 
angle to the plane of the électri 
force and at a definite angle t m 
plane of the magnetic force. Under 
those conditions only that component 
of the electric force which ig parallel 
to the conducting surface is effectire in 
producing a current in the surface, anj 
the energy of this component of the eles 
tric force is therefore dissipated or 1 
distributed, partly in the form of hey 
in the surface and partly in a reflect 
wave which travels off in a direction 
normal to the surface. 

The remainder of the electric force of 
the primary wave at the conducting gy. 
face is therefore normal to that surfa 

That component of the magnetic fli 
at the conducting surface which is norm) 
to that surface likewise tends to develops 
current in the surface, and its energy j 
likewise redistributed in the form of heit 
and in the production of a reflected ware 
The remaining magnetic force of the 
primary wave at the conducting surface is 
therefore parallel to that surface The 
direction of motion of the primary ware 
must be normal both to the magnetic fore 
and to the electric force, and will ther 
fore be parallel to the conducting su 
face. It follows, therefore, that the ele 
tromagnetic waves of wircless telegraphy 
emanating from a vertical oscillate 
grounded at its lower extremity will pas 
over and around hills and other irreg- 
larities in the surface of the earth, and 





———— 








Fig. 4.—Meratiic Crrcurr Cut in HALF LONGITUDINALLY BY AN INFINITELY (oNDUCTING PLANE. 


surface which dissipate a portion of the 
energy of the waves, the energy of the 
waves will in general be better conserved 
when the transmission takes place over 
the surface of the sea than when it takes 
place over land, and more particularly 
when the land is mountainous or heavily 
wooded. 

The first four consequences of the elec- 
trical image theory, above cited, follow 
directly from the ordinary theory of the 
Hertz oscillator, while the sixth and 
seventh consequences cited above are self- 


that they will also follow the general 
curvature of the earth. 

The electrical image theory lends its! 
to the explanation of most of the phen 
mena of wireless telegraphy in a gros and 
qualitive way, for it is not in general 1 
very difficult task to make the surface of 
the earth in the immediate neighborhot 
of the oscillator highly conductive, and # 
greater distances from the oscillator the 


current density in the surface of the a 
is so slight that the conductivity sale 
but slight in order to guide the ¥# 
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t loss of energy. This theory 
adapted to give quantitative 
results, and particularly the class of 
antitative results most desired by the 
wireless telegraph engineer, for he is 
jg much, if not more, interested in the 
currents and potential in the vertical 
oscillator as he is in the field surrounding 
the oscillator. Moreover, the vertical 
sillators best adapted for wireless tele- 
graph purposes are quite different from 
the Hertz dumb-bell oscillator, and the 
field produced by the electrical oscilla- 
tions of a system formed of one of these 
oscillators and its electrical image would 
in many instances be difficult to pre- 
determine. 

Some roughly quantitative results which 
nay be predicted by this theory are: 

The rate of radiation of energy is 
weteris paribus proportional to the square 
of the length of the oscillator, the square 
of the quantity of electricity set in motion 
in the oscillator and the fourth power of 
the frequency of the oscillations. 

If we assume that the receiving verti- 





without grea 
is, however, ill- 
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and “Electromagnetic Theory,” by Mr. 
Oliver Heaviside. 

In wireless telegraphy, however, the 
damping of the vibrations in the vertical 
oscillator is almost wholly due to the 
radiation of energy from the oscillator 
and the effect of this radiation can not be 
neglected whether the oscillator considered 
be a transmitting or a receiving oscilla- 
tor. It is often possible, however, to use 
the same mathematical methods in treat- 
ing those cases which involve radiation as 
are applicable in the study of cases with 
no radiation, and in order to illustrate 
this point, a very simple system may first 
be considered. 

Let a source of electromotive force be 
connected in a straight uniform wire at 
a point distant a from the end of the wire, 
which end shall be assumed to be in- 
sulated, and let the wire extend to in- 
finity on the other side of the source. 
Such a system is illustrated diagramatic- 
ally in Fig. 5. 

In order to exclude the possibility of 
radiation from this wire, it may be as- 
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cal oscillator is exactly similar to the 
transmitting oscillator, and is as good an 
absorber as it is a radiator, then the energy 
received should be directly proportional 
to the fourth power of the lengths of the 
weillators and inversely proportional to 
the square of the distance separating them, 
and we should therefore expect that with 
a receiver of a given sensitiveness, t. ¢., 
requiring a given amount of energy to 
operate it, the distance to which trans- 
mission could be carried on between these 
two stations would cweteris paribus be pro- 
portional to the square of the lengths of 
the oscillators at the two stations. 

PART II.—WORKING THEORY. 

When the effects of radiation may be 
neglected, it is in general not excessively 
difficult to predetermine the electrical 
vibrations in simple electrical systems. 
The problem is then much the same as 
that of determining the mechanical vibra- 
tion of mechanical systems, and the modes 
of attacking such problems have been ex- 
haustively treated and are to be found 
collected in “The Theory of Sound,” by 
Tord Rayleigh, and in “Electrical Papers” 





‘This relation bet 
Ose ween the lengths of the vertical 
bemmaerzand the distance to wate transmission may 
by Mr. y carried has been empirically determined 
Professor Fleming d is termed “Marconi’s Law,” by 


. ducting cylindrical shell. 


sumed to lie in the axis of a perfectly con- 
The conductor 
will then have uniformly distributed re- 
sistance, inductance, leakage and permit- 
tance as in the case of a single wire cable. 
If now the electromotive force of the 
source vary abruptly by changing from one 
constant value to another, two waves of 
potential and current will be developed 
in the wire. This, of course, means two 
waves of electric and magnetic force about 
the wire. One of these waves will travel 
off from the source to infinity along the 
wire, carrying with it a portion of the 
energy developed by the source, while 
the other wave travels from the source 
to the insulated terminal of the wire, is 
there reflected and returns along the wire 
past the source and on to infinity along 
the wire, taking with it the remainder of 
the energy developed by the source with 
the exception of that which has been con- 
verted into heat in the wire. 

The distance apart of the two waves as 
they travel off to infinity will be four 
times the distance from the source to the 
insulated end of the wire, or if the dis- 
tance between the two. waves’ fronts be 
designated by A, then 

A= 4a. 


It will be readily seen that the infinite _ 
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wire to the right of the source shown in 
the system illustrated in Fig. 5, draws off 
the energy from the source and the rest 
of the system in much the same way as 
that in which the conducting surface of 
the earth is supposed to draw off the 
energy from the vertical oscillator in the 
electrical image theory considered in 
Part I of this paper. The wire to the left 
of the source may therefore be likened to 
the vertical oscillator and the infinite wire 
to the right may be likened in its func- 
tion to the infinite conducting plane of 
that theory. 

The operational solution of the problem 
just considered in the case of pure dif- 
fusion has been given by Mr. Heavi- 
side who also shows how such opera- 
tional solutions may be readily converted 
into the ordinary algebraic form, both in 
the case in which the impressed electro- 
motive force varies as a simple harmonic 
function of the time, and in the case in 
which it abruptly changes from one con- 
stant value to another. 

Let the impressed electromotive force 
be e. Let the resistance, inductance, leak- 
age conductance and permittance per unit 
of length of the wire be respectively R, L, 
K and §S. 

Then if distances along the wire be 
measured from the insulated end of the 
wire and be designated by 2, the potential 
for points to the right of the source will 


be: 
e —q (x —a) —q(a4r) 
2 (« Par 


and for points to the left of the source 
the potential will be : 


e —q(a—2) —q(a+2) 
er ee 


where 
q= (K+S8p)(R+ Lp)}} 
The corresponding currents are : 
1, |K+Sp 
2 R+Lp 
eae Salata 
€ ——'¢€ 


to the right, and 

1, |K+Sp 

2 R+ Lp 

gr ites 
€ 5 


to the left. 
At the source the current is: 
ei 8 K+Sp —S¢e 
= yee (ime) 
At the source, the potential on the right 
and left of the source is: 


‘ —2 
Va = ye (1—< na 


to the right, and 
1 Heaviside’s Electromagnetic Theory, vol. ii, p. 69, 


G= 





c= 
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{ —2qa 
Vee ye(ite ") 


to the left. 

The resistance operator of the wire 
measured from the source to the right is: 
2, - Xo = [R+ bp 
eee. + K+Sp 
while the resistance operator measured to 

the left from the source is : 
i Vee =s 
Z, = a. 
ee ee —2qa 
R + L Pp 1 ++ € 
K+Sp ne, "ee 





If e be a simple harmonic function of 
the time and of frequency ee it is suffi- 
cient to substitute m7 for p in the above 
expressions in order to algebraize them. 

In this case, therefore, 

. RK+LS2# 
m= (Gets 
which shows that so far as the currents 
and potential in the rest of the system are 
concerned, the infinite length of wire to 
the right of the source may be replaced 
hy any device having dissipative resist- 
ance 


u— RKRS\: 
acd K I ) 


n = ms 
K+ 3 2? 


a 
12 (K? + S? xn’) 
( {/(R? + L? n®) (K? + S? 2%) + 


RK+Ln){- 





and reactance :— 
] 
Lees) 
( REE) RS — 





ae | 


RK—Ln) * 


such device being grounded as shown in 
Fig. 6. Another arrangement which is 
the exact equivalent of the systems shown 
in Figs. 5 and 6, is shown in Fig. 7. 

If the wire be of copper and the 
frequency of e be sufficiently great, a 
condition always present in the vertical 
oscillators of wireless telegraphy, Z, re- 
duces to (=) or by the relation S = — 
it further reduces to L v where v is the 
velocity of-light. 

Under these conditions, the device A 
of Figs. 6 and 7, which takes the place 
of the infinite wire to the right of the 
source in Fig. 5, becomes a simple re- 
sistance of value Lv. 

This resistance is such as completely to 
absorb the energy of the waves which 
emanate directly from the source, and of 
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those which are reflected from the insu- 
lated end of the wire to the left of the 
source. It corresponds exactly, therefore, 
in its ‘reaction on the rest of the system, 
to the reaction produced by the infinite 
extension of the wire to the right of the 
source in drawing away the energy from 
the rest of the system. It may be likened 
to the reaction produced on the system 
by the complete radiation of its energy in 
each half period. 


) ‘ 
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is no radiation, but having resistane 
e 

2Ra+R =2Ra+ = an 


p> lide. 


’ 4a 3 
tance L’ = 4 aia 
ance a (log, : 7) and per. 


: | 
mittance 8’ = ——, where oj 
e > pe Where p is the radius 


of the wire connecting the two Spheres of 
the oscillator and + is the common rainy 
of the spheres. If then é) be the ampli 
tude of the impressed simple harmonic 
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To illustrate the application of the fore- 
going considerations to an oscillator of 
known form, they may be employed to 
determine the relation between the im- 
pressed force and current in the Hertz 
dumb-bell oscillator. 

In the case of this oscillator the energy 

® n* , 
3 where © is 
the maximum electrical moment of the 
oscillator expressed in absolute electro- 
static units. The amplitude of the cur- 


radiated per second is 


-. PN. : : 
rent Is oy a the same units, 2a being 
we 


a4 


force which maintains the oscillations of 
9 
periodicity x = 7 and co be the ampli 
tude of the resulting current :— 
' , 1 \ | 
eo 1c Ra+Ry+ (1 "— 3 (6 
which suggests the more general ex. 
pression 
pom) ' l 8 a =i 7 
e=(2Ra+L p+» >. a 
Where, as before, p stands for the oper- 
tion of differentiation with respect to time, 


p™ for the inverse operation of integr. 
tion with respect to the time, and where 
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the length of the oscillator, therefore the 
value of. the resistance which must be 
conceived to be placed in the oscillator 
in order to simulate the effect of radi- 





: ; 18. CH... 
ation from the oscillator is pe ay i 
8a n* 


absolute electromagnetic units or 7 


ohms. ‘he oscillator may now be treated 
as if it were a circuit from which there 


x 10” 


R is the true dissipative resistance pt 
unit of length of the wire connecting the 
spheres of the oscillator. It should be 
carefully noted, however, that the mathe 
matical solutions so far obtained for the 
field of force about a Hertz oscillator are 
only applicable when the length of the 
oscillator is a small fraction of one™ 
of the length of the wave radiated by : 
into space. When this condition is ft 
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filled, the oscillat 
straight current ele 
ery point of which is 





or may be regarded as a 
ment of length 2a, the 
® n 





current at ev 
The expressions for the field at great 
distances from the oscillator are then ap- 
plicable as are therefore also the ex- 
or the energy radiated. 

Since a straight linear oscillator is the 
equivalent of an infinite number of such 
current elements varying im lengths from 
ero to the full length of the oscillator, 
the field at a distance from such an oscilla- 
tor may be determined as the vector sum 
of the flelds produced by the separate uni- 


~ 


pressions f 


form current elements. 


By considering the straight linear 
oscillator as composed of a 
limited or finite number of 
uniform current elements the 
feld at a distance from the 
sscillator and the energy ra- 
liated may be determined to 
any desired degree of precision 
for any given or assumed dis- 
tribution of current along the 
oscillator. The value of R’, 
or what may be termed the re- 
sistance equivalent of the ra- 
diation, may then be de- 
termined and the relation of 
impressed electromotive force 








ELECTRICAL REVIEW 


venient to regard distances as measured 
from the earthed terminal of the oscillator. 


The circuital equations for the wire are 
then : 


dV ; a 5 E 
ga we Lp C and — a = Spy 
from which flow 

ke” ee ; ad? C a 

dz vy Vand dz” 


The most general solution of these 
equations is : 


V = Acosh “ «+Bsinh * « 


, 1 Pp 1 ~P . 
C =—7z, (8 cosh : z+ A sinh : x) 

















to the currents and potentials 
along the oscillator may there- 
after be treated as if there 
were no radiation from the oscillator, as 
in the case of the Hertz oscillator con- 
sidered above. 

The exact predetermination of the dis- 
iribution of current and potential in a 
linear oscillator consisting of a straight 
wire of length 2a, alone in space, or of a 


straight wire of length a normal to the 
earth’s surface and connected to the earth 
at its lower extremity, presents grave diffi- 


culties which as yet have not, as far as I 
am aware, been completely overcome. For- 
tunately, however, a great variety of cases 
in modern wireless telegraphy may be 
readily treated with sufficient precision 
for engineering purposes upon the assump- 
tion that the waves of potential and cur- 


rent travel along the conductor of the 


vertical oscillator with a constant 
velocity v. 
The distribution of current and poten- 


tial in a straight wire grounded at its 
lower extremity through a source of elec- 
tromotive force ¢ and through a system 
A whose resistance operator is Z, as 
illustrated in Fig. 6, may next be con- 
sidered under the above mentioned as- 
sumption. In this instance, it will be con- 
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Ate=ae C= 6 


= — Atanh £ a. 

a A 
Atce=0,V, — Aand C,— Ly tanh Pa 
Vo =Lvcosh 2 a 
Oy v 


This is the resistance operator measured 
from the source in the direction of the 
insulated end of the wire and shall be 
designated by Z. 

It follows that 


ye ere 
eT L4G 
eZ eLv 
ae ee 
pe | OE OTS, 
Vom Z. + A cosh >” Lvsinh z z) 


en Se 
*=LeGt® 


(L v cosh Fa —% sinh E z) 


In the simple harmonic regimen, p = 7 n 
and the hyperbolic functions are converted 
into the corresponding circular functions. 

The chief interest to the engineer lies 
in the functions Z and Z, and more 
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particularly in the former which becomes 


n n 4 
— Lv cot < cot a. We 


a or — : 

Sv v 
rv 
2a 
where m is any integer. This corresponds 
to the case of mA = 4 a where d is the 
length of the waves on the wire. For the 
fundamental or gravest mode of vibration 
of the oscillator, #2 = landA = 4a. 

It appears, therefore, that for oscilla- 
tions graver than the fundamental of the 
oscillator formed by the wire per se and 
its electrical image, the reactance Z is 
negative, or a capacity or permittance 
reactance, whereas for periodicities higher 
than that of such fundamental the re- 
actance of the oscillator becomes positive, 
or an inductance reactance. In other 
words, the reactance of the wire measured 
at the source or driving point of the sys- 
tem may be the equivalent of a condenser 
of capacity. 


see that Z vanishes when n = m ‘ 





: 1 n Sv, _n 
S’ = —— tan a = — tan —a 
Lun v n v 
or of an inductance. 
Lv n n 
| cot — a = —— cot — a 
n v Svn v 


depending upon whether cot = a positive 


or negative respectively. 

Curve 1, Fig. 8, shows the variation of 
the reactance Z, i. e., the reactance of the 
wire a of Fig. 6 per se for different 
periodicities n of the impressed force. 











Fie. 9.—REACTANCE WITH VARIED LENGTHS 
OF CONDUCTOR. 


Curves 2 and 3 of Fig. 8 show the 
equivalent capacity and equivalent induc- 
tance of the same wire for different values 
of the periodicity n of the impressed force, 
the equivalent capacity being shown by 
curve 3 and the equivalent inductance be- 
ing shown by curve 2. 

With regard to the resistance operator 
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of the system A of Fig. 6, if this be a 
simple dissipative resistance R, then Z = 
R, + R’. If it be coil of resistance R, 
and inductance Ly, Z, = R, + L,p+ R’. 
If there be a condenser of permittance S, 
in sequence with the coil, then Z) = R, + 


L,pt+ 5 + R’, and if the condenser 


be in parallel with the coil, Z = 
1+RS%p+L8 yp’ 
R, + Ly p 
case the resistance equivalent of radiation 
must be added to the resistance operator 
of the system A. For the high values of 
the time rate of change of current em- 
ployed in wireless telegraphy, : 





+R’. In every 


Z=k+R, 
L=R+ yp, 
a rete | 


or Z, = B' +R," — Sop, 


0 
for the four cases considered xbove. 

For more complex systems the resistance 
operator may be readily determined by 
the simple operational method devised by 
Mr. Oliver Heaviside. The algebraizing 
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Fig. 11.—APPARENT CAPACITY AND LENGTH OF 
CONDUCTOR. 
cosh A a—l 


C= 





L p cosh Pa + Zysinh © a 

In the foregoing the explicit as- 
sumption has been made that the 
inductance and capacity are uniformly 
distributed along the oscillator and 
that the velocity of propagation of 
the waves along the oscillator is 
equal to that of light. This was done 
in order to simplify the mathematical 
analysis, and to present the theory in a 
concrete and easily understood form; but 
these conditions do not completely limit 
the applications of the formule deduced, 
for it is capable of demonstration that 
even when L and § are functions of x 





Fie. 10.—PERIODICItY AND CAPACITY 
REACTANCE. 

in the case of a simple harmonic regimen 

is also easily accomplished by the sub- 

stitution ni for p. 

The foregoing treatment applies more 
specifically to a transmitting linear oscil- 
lator. In the case where the oscillator is 
emploved for receiving, the circuital equa- 
tions become: 


So dC _ 
sani” tae LpC 2 ——__= Spv 
in which E is the induced electromotive 
force per unit of length of the wire. 
From these equations result 
’v F dC F . 
a= 5 Vand =f 0- E sp 


The general solution is : 
V = Acosh © a+ B sinh © 


1 
"= Le 
me ya ee ode 
iz > (B cosh Pe + sinh? 2) | 


Ateane, 0.2 0..3B= 
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Fig. 12.—PERIODICITY AND APPARENT CAPACITY. 


provided only that the ratio of = be in- 


dependent of x, then though the velocity. 
of the waves will vary from point to point 
along the oscillator, yet there will be no 
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reflection of the waves e 

of the wire, and the al mae ends 
tion, namely Z, the resistance fan 
of the oscillator does not change its { 
It is sufficient, under these cir _ 
to substitute a’ for a in the eXPressions 


} . oer 
for Z, and C, where y= Frot being ty 


average velocity of the 
cuales . Wares eg te 

Another important case wh; 
occur is that = which L pied bo 
functions of z, but in which the roduet 
LS is constant. ; Under these Conditions, 
the quantity Vea Which is of the nature 
of a velocity, is constant alon 
lator, but reflection takes — = 
point, giving rise to a variable yay 
velocity. The solution in this case jg yp 
longer of the same form as that ep. 
sidered above, but may be readily obtained 
in the form of cylindrical harmonic 
provided L and S are Lespectively pte 
portioned to x” and a~ ” where m is any 
quantity integral or fractional, positive 
or negative. 

Some writers have regarded the verticl 
oscillator as a simple capacity area, Thi 
is obviously inadmissible. 

The first approximation to a more com 
plete theory is to regard the vertial 
oscillator as a capacity area connected to 
the earth through an inductance, This 
mode of treatment corresponds to the fint 
approximation to the theory of the trans 
verse vibration of a stretched string in 
which the mass of the siring is assumed 
to be collected at its centre. 

The theory here outline: corresponds to 
the second approximation to the complete 
theory of the transverse vibrations of a 
stretched string in which .the mas i 
assumed to be uniformly «listributed aloug 
the length of the string. 

It is not to be expecte:| that the resil 
of experiments should verify in all 
tails the conclusions to be drawn from the 
theory which has been presented, but all 
the most important characteristics of the 
behavior of a vertical oscillator as inti 
cated by this theory are found to be co 
firmed by certain experiments, the resuls 
of which are presented to you in the form 
of curves in Figs. 9, 10, 11 and 12. 

These curves need no explanation, the 
title of each showing su/ficiently clearly 
its purport. : 

Figs. 11 and 12 are the most instructit, 
showing as they do very clearly the i 
crease of the apparent capacity of the 
oscillator as the frequency of the i 
tions is gradually increased and the tent 
ency of this apparent capacity to become 
infinite as the frequency of the oscillations 
approaches the — of the fund 
mental of the oscillator per 8¢. 

Mr. Stone expressed his thanks to th 
United States naval authorities at Wa 


ington, and very. particularly to Captain 


E. K. Moore, for the courtesy he “* 
ceived in being permitted to use the 


foot wireless telegraph mast of ot 4 
ton navy yard for the prosecution 0 
experiments the results of which he 
just presented to the congress. 
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«NEGATIVE BOOSTERS.” 


BY J. STANLEY RICHMOND. 


—_—— 


(Concluded.) 
To assist in the analysis of the condi- 
tions resulting from such practice, assume, 
jor the sake of clearness, a straight track 


yay 
- 
- 
- 
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the view of power economy and electrolytic 
corrosion, the effective total drop, there- 
fore, is twenty-eight volts. 

In Fig. 12 the black curved line with its 
perpendiculars represents diagrammatical- 
ly the rail-drop, and the dotted line repre- 
sents the voltage at different points of the 


awe 








having a length of twelve X feet with the 
home end of it connected directly to the 
v-voltage side o! the generator and, 
wing to the distribution of load, that 


wints one and one-half X, three and one- 





Fic. 11.—VoLtaGes AT DiFfERENT POINTS OF THE SYSTEM. 


earth or earthed conductors other than the 
rail-return. From the view of. power 
economy, the effective rail-drop, therefore, 
is 4 X 7 = 28 volts; while, from an elec- 
trolytic point of view, the conditions rep- 











Fig. 12.—Rain-Drop AND VOLTAGE AT DIFFERENT POINTS OF EARTHED CONDUCTORS. 


half X and six and one-half X feet distant 
from the power-house are chosen to locate 
negative boosters at, each having a boost- 
ing electromotive force of seven volts. As- 


sume, also, that, without negative boost- 





resented are probably worse than those 
represented in Fig. 11. 

In Fig. 13 the black line CC’ represents 
diagrammatically the rail-drop as a result 
of the installation of copper to the points 











ars, the rail-drop from the point furthest 
from to the point nearest to the power- 
house is twenty-eight volts. 

Figs. 11, 12, 13 and 14 (drawn to the 


ame scale in each case) diagrammatically 


Fie. 12,—Rartt-Drop as A RESULT OF THE INSTALLATION OF COPPER. 


F, G and H. The dotted line EE’ repre- 
sents the voltage at different points of the 
earthed conductors contiguous to the rail- 
return. From the view of power economy 
and electrolytic corrosion, the total effec- 








Fic, 14.—Suow1na RESULTS OF SUITABLE COPPER ARRANGEMENTS. 


tepresent, in curve form, the voltages at 
lifferent points of the rails and of the 
accidental auxiliary carth returns. 

In Fig. 11, ZZ’ being the zero line (volt- 
we of the low-voltage pole of the gen- 


tive rail-drop, in this case, is only seven 
volts. 
Fig. 14 is a diagram representing con- 
ditions somewhat similar to those shown 
in Fig. 13. As will be noticed, however, 














Fie. 15.—Rait-RETURN AND BoostER ARRANGEMENT. 


erator), the curved black line OO’ Trepre- 
wat diagrammatically the rail-drop and 
EE’ the voltage at different points of the 
‘arth or accidental auxiliary earthed con- 
duetorg other than the rail-return. From 


the points F, G and H are, as a result of 
suitable copper arrangements, equi-volt- 
age points. 

Remembering that the danger areas, in 
these four diagrams, are represented by 
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those portions where the dotted lines are 
above the black lines, it will be easy 
enough for the reader to form his own 
opinions as to the relative values of each 
plan (the conditions resulting from which 
are represented in the diagrams) in re- 
spect to electrolytic action. 

Consider next the insertion of boosters 
in series with auxiliary insulated return 
copper (return feeders). In Fig. 15 let 
CC’ represent the rail-return, DOP the 
auxiliary insulated return (return feeder) 
and R a booster with an electromotive 
force of seven volts. Now, as shown be- 
fore, the voltage of B will be equal, ap- 
proximately, to the arbitrary zero of the 
district. P (the self-zero, in this case, of 
the system) will then be—7%. The feed- 
er drop and return drop from D inward to 
B being equal, say, seven volts, then the 
voltage of D will be seven and the feeder 
drop along DOP will be fourteen volts. 

To obtain the same voltage conditions 
without a booster would require the 
amount of copper to be doubled. Now, 
assuming such conditions of voltage, 


= 


E 
= 
can work out for himself, show, approxi- 
mately, that interest charges on capital 
expenditure together with the cost for 
booster operation (where boosters are in- 
serted in series with feeders) about bal- 
ance the interest charges on capital expen- 
diture for feeders without boosters—when 
the sucking point is situated about 4,000 
feet away from the power-house; that is, 
at points situated not further from the 
power-house than 4,000 feet, all copper is 
a better investment than are boosters and 
less copper. 

Now, unless the system to be dealt with 
consists of a long straight run with a very 
heavy traffic on it, ordinary conditions met 
with in practice do not require sucking 
points to be located at such distances—-un- 
less the method of equi-voltage points is 
adopted, in which case the copper installed 
is so divided up that average calculations 
(owing to average distances) will show 
that only copper is required. If the meth- 
od of equi-voltage points is not adopted, 
the same holds good; for a somewhat less 
expenditure for copper is then requisite. 
The reasou for such, in both cases, is as 
follows: power-houses are generally located 
near to where radiating tracks come to a 
common centre, at which common centre 
the majority of the drop takes place, due 
to the fact that, if a rail-return is kept 
up to standard, the rail-drops on the vari- 
ous branches will be very small. 

In conclusion, it may -be said that all 
of the subject matter of this article is the 
result of actual investigations and effects 
obtained. are 


calculations, which any engineer 
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The Spectrum of Emanation Light. 

Some time since, Professor Giesel 
called attention to the phenomenon that 
the spectrum of the light given out by 
radium preparations showed three distinct 
lines. He was unable to determine the 
wave-length of these lines, due to the limi- 
tations of the apparatus at hand. They, 
however, lie between the red and the blue- 
green. At his request an investigation has 
been made by Herr J. Hartmann, who 
here gives the results obtained by him. 
The work was done with the spectroscopic 
apparatus employed in astronomical work. 
‘The substance used was a powder of ra- 
dium bromide in a glass tube. Unfor- 
tunately this was not as brilliant as the 
preparation used by Professor Giesel. Two 
methods of determining the wave-length 
were employed—one photographic, and 
the other optical. The three lines were 
easily distinguishable in both methods, 
but two of them were so faint that exact 
measurements were impossible. The rela- 
tive brilliancy of the three lines is given 
as ten, six and one. The wave-length of 
the first was found to be A = 4,885.4. 
The line coming next in intensity is 
d = 5,300, while the faintest of the three 
lines givesA = 5,909. This is interesting, 
as the results may have some bearing upon 
the search for a cold light. The work is 
also interesting astronomically, as at first 
it was thought the spectrum might re- 
semble that given by nebule. This was 
not found to be the case, but the author 
suggests that it may possibly have a re- 
semblance to the spectrum of new stars. 
—Translated and abstracted from Phy- 
sikalische Zeitschrift (Leipsic), Septem- 
ber 15. 

# 
The Electrometallurgical Power-House of 
Praz. 

A brief description is here given by 
M. Emile Guarini, of an important hydro- 
electric station situated on the Arc river, 
in the southeastern part of France, the 
output of which is used in electrometal- 
lurgical processes. The station is placed 
in a most mountainous part of Savoie, 
four kilometres from the Italian frontier. 
The power is furnished by the river Arc. 
For this purpose two dams have been con- 
structed, and the water thus collected is 
carried to the station partly in open 
canals and partly in iron pipes. There 
are two of these lines to the station. One 
of them, just reaching the power-house, 
is thrown across the Arc river on an arch 
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bridge fifty metres in length. The power 
made available by the two dams is esti- 
mated at a maximum of 14,000 horse- 
power. The amount made available by 
the present equipment is 7,000 horse- 
power, which is obtained from thirty-two 
dynamos. As the output of this station 
was primarily intended for use in electro- 
metallurgical processes, the first dynamos 
installed were of the so-called unipolar 
type. ‘There are two of these machines 
in the station, each having an output of 
350 horse-power, 7,500 amperes at thirty- 
five volts, the speed being 300 revolutions 
per minute. ‘These machines have many 
advantages for such work: there is no 
commutator, no hysteresis or foucault cur- 
rent losses. The chief drawback is said 
to be their relatively high cost. They 
are of the vertical type, the inductor being 
a circular casting of iron, placed exterior 
to the armature. The remaining genera- 
tors are of ordinary type. The chief pro- 
duct of the station is aluminum, though a 
good deal of steel of special kinds is 
Translated and abstracted from 
La Revue de lV’ Blectricité (Paris), August 
31. 
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Fuel Gas for Combustion Engines. 

The gas.engine is attracting, at the 
present time, a great deal of attention, 
so that these notes upon the generation 
and use of fuel gas in such engines, by 
Mr. J. R. Bibbins, will prove interest- 
ing. After calling attention to the re- 
markable development which has taken 
place in gas engines during recent years, 
Mr. Bibbins considers the advantages of 
gas fuel. It is simpler in use than 
steam, since less fuel is handled, and 
even this may be done mechanically. Nor 
is so much attention required, and the 
product is less sensitive to change of con- 
ditions or care on the part of employés. 
Gas is not subject to loss between the 
generator and the engines, and the stand- 
by losses are avoided to a great extent. 
These form a large item in the cost of 
operating a steam plant. Another ad- 
vantage in the use of gas is that there 
are no high pressures to be handled ex- 
cept in the engine cylinder itself, where 
there is little or no difficulty in control- 
ling them. Finally, cheap, low-grade 
fuels are just as good for generating gas 
of approximately the same quality as the 
most expensive grades of fuel, and at a 
cost expressed in terms of useful work 


at the engine much below the Cost of 
a similar unit of power generated jp 
the best steam plant. The author they 
considers the specifications Suitable {op 
an ideal gas generator. Cheapness is yl 
important, and, as a general Tule, that 
process giving the highest Conversion ¢f. 
ficiency gives the lowest cost of power 
Simplicity ‘is also important, and 
process whiclr operates continuously 
desirable. The gases should contain 4 
low percentage of hydrogen, since this 
gives a richer gas and reduces the flanp 
temperature and the speed of combust, 
It is essential that the gas should 
thoroughly cleaned. The different kini 
of gas in commercial use are consider, 
and the efficiency of production js jis 
cussed. Coal gas yields the lowest df. 
ciency; barely twenty-five per cent via 
the gas alone is considered. [If the hu 
value of the by-product is allowed {uy 
the actual thermal efficiency approas 
sixty per cent. Water gas gives an ef 
ciency ranging from sixty to seventy. 
five per cent, while for producer gas the 
efficiency is from seventy to eighty-five per 
cent. After considering the requisites of 
an ideal gas producer, the results ob 
tained with gaseous fuel are referred to 
briefly. In general, an engine of prope 
design will consume from 10,000 t 
12,000 British thermal units per brie 
horse-power at or near full load. Avi 
equipped gas-power electric generat 
plant should show a duty of at least om 
indicated horse-power-hour per pound d 
coal. Better results have been obtaisel 
at a number of actual installations—ib- 
stracted from Cassier’s Magazine (New 
York), October. 


Three-Phase, 40,000-Volt Power Transnis 
sion from Gromo to Nembro, Lombardia. 


An important electrical installation hes 
been made on the Serio river, 4 swift 
flowing mountain stream rising in the 
Alps and flowing through the pictures 
Seriana valley in Lombardia. A surrey 
showed that 4,000 horse-power could Va 
developed on this stream at two pois 
At one of these the plant deserted ” 
this article has been erected. The prt 
lem was to transmit as electrical energy 
2,000 horse-power over @ distance 
thirty-five kilometres, to a point whet 
it might be used in spinning-ills 1 
first plans contemplated erecting a 
three-phase lines upon the game p 


mi 
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dopted tentatively was 30,- 
- ong a to consist of three 
hare copper wires six and one-half milli- 

metres i diameter. This would give a 
line drop of approximately four per cent. 
However, since the erection of a second 
line on the same poles would call for a 
suspension of the first line, it was decided 
to install but one line. Two lines of poles 
yere out of the question on account of 
the cost, and it was thought that two 
Jines on a single set of poles would add 
but little to the security of the plant. 
To allow for the second supply of 2,000 
horse-power a line voltage of 40,000 was 
fnally decided upoa. At the power-house 
there are three 1,0%0-horse-power genera- 
tors, each directly coupled to a turbine. 
Bach generator works directly on the pri- 
mary of an 850-kilovolt-ampere station- 
ary transformer, without any interven- 
ing instruments. ‘The secondaries of the 
transformers are connected to bus-bars 
through high-potential switches. In laying 
out the high-potential apparatus the bus- 
bars were taken as the starting point. 
To exclude all possibility of arcs, each 
phase was enclosed in a separate cell 
made of incombustible material. Me- 
chanical strength was considered, as well 
as insulating properties. The insulators 
are of a special type, formed of three parts, 
glazed separately but baked together. 
Each insulator was tested at a pressure 
of 100,000 volts. The switches are mul- 
tiple-break oil switches, and are operated 
by hand or automatically. The stand- 
ard height of pole is eight metres above 
ground. They are of wood and have 
wooden cross-arms. The lower insula- 
tors are placed seven and one-half metres 
above ground. ‘I'he telephone line con- 
necting the power-house with the sub- 
station is fitted on the same poles. The 
substation is at Nembro, close to the 
factory, where ihe potential is lowered 
from 38,000 to 500.—Abstracted from the 
eg Review (London), September 

2 
Testing of Cables for Use at Very High 
Voltages. 

An abstract is here given of a paper 
recently read by Signor E. Jona before 
the Milan Electrotechnical Society. It 
8 customary in low-tension work to test 
the cables at double the working voltage, 
but the question is raised, whether this 
rule should hold when dealing with 
15,000 or 20,000 volts, because on low- 
tension work the insulation thicknesses 
> usually ample, and are decided more 
1 aceount'of mechanical than electrical 
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considerations. ‘The breakdown voltage 
rises less quickly than the thickness of 
insulation, and a dielectric, if it is of an 
organic nature, is permanently deformed 
before breaking down. ‘The mere fact 
that high-tension discharges commence 
as brush discharges increases the danger 
of harm to the insulation through the 
application of excessive test pressures. 
At very high tensions the dielectric warms 
up, partly due to dielectric hysteresis, 
and partly due to conduction. The con- 
ductivity increases rapidly with the tem- 
perature. The author states that at 
thirty degrees centigrade the conductivity 
of insulation is some thirty times as 
great as at fifteen degrees centigrade. An 
equation is then given for the rate of fall 
of potential through the insulation. This 
shows that the insulation near the con- 
ductor is subjected to a far greater strain 
than that of the outer layers. The 
thickness of insulation is not, in itself, 
any guide, because the strain depends as 
well upon the temperature of the con- 
ductor itself. From numerous tests the 
author concludes that the best insulators 
are mica and vulcanized caoutchouc, for 
which the dielectric rigidity may be taken 
as about 12,000 volts per millimetre. 
Assuming this value, and computing for 
the proper thickness of insulation for a 


’ conductor one-tenth of a millimetre in 


diameter, to work at 100,000 volts, the 
impossible figure of 10.75 x 10” is 
obtained. ‘This shows that such a case 
would be impossible, but such wires could 
be worked in air without an excessive 
distance between them, since the luminous 
discharge which would take place would 
virtually increase the diameter of the 
wire. In conclusion, it is pointed out 
that when a wire is surrounded by in- 
sulations varying in quality it is quite 
possible for one or more layers to become 
pierced, without the rest of the insulation 
breaking down. The author considers 
that the voltages at which high-tension 
apparatus is tested should exceed’ but 
slightly the working voltage, in order 
that certain regions of the insulating 
covering may not be fatigued—Ab- 
stracted from the Electrical Engineer 
(London), September 23. 
a 
Occurrence and Distribution of Copper in 
the United States. 

As copper is one of the most important 
materials of construction for the electrical 
engineer, it will be of interest to notice 
briefly its occurrence in this country. In 
this article Mr. W. Harvey Weed tells of 
the early mining of copper and of the 
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work now going on. For the first fifty 
years of this country’s existence the 
scattered, but mostly small, deposits of 
the original colonies supplied all the cop- 
per produced. At that time the higher 
price for copper made it possible to work 
the poorer deposits with profit. In 1801 
the average price was thirty-nine cents 
per pound. The principal mines lay in 
Vermont, Connecticut and New Jersey. 
The former were the most important until 
1848, when the Michigan deposits were 
discovered. This was the richest known 
copper district in the world until the dis- 
covery of the Montana veins and the rich 
oxidized ores in Arizona. The production 
of metallic copper in the United States 
during 1903 was nearly 7,000,000,000 
pounds. The value of this was a little 
over $91,500,000. Forty-four per cent 
of this was produced from an area a mile 
long and one-half a mile wide, at Butte, 
Mont. Twenty-six per cent was produced 
from a strip of country two to six miles 
long, extending through the centre of 
Keweenaw, Mich., and eighteen per cent 
from four isolated districts in Arizona. 
Other important districts are in Cali- 
fornia and in the southeast corner of 
Tennessee. The Anaconda mine, at Butte, 
furnished one-seventh of the entire 
world’s copper supply. Copper deposits 
occur in four states: first, magmatic se- 
gregations, a direct segregation of copper 
sulphides out of molten igneous matter. 
There are no directly workable deposits 
of this kind in this country. Second, 
contact metamorphic deposits found 
alongside bodies of igneous rock. Third, 
deposits formed by circulating, uprising, 
mostly hot waters, either filling open 
veins or the open spaces of masses of 
crushed rock, or depositing copper, particle 
by particle, as the rock is dissolved. Fourth, 
lenses in crystalline schists, probably re- 
sulting from the concentration df 
material from earlier low-grade deposits. 
The third and fourth classes embrace all 
the great producers of the world. The 
Montana field—the richest in the world— 
was opened in 1875. The Arizona de- 
posits were found about the same time. 
The copper industry of Michigan em- 
ploys about 14,000 men. The Montana 
district sustains a population of 40,000. 
While the supremacy of the United 
States as a copper producer will be main- 
tained for many years to come, it must 
be admitted that the deposits are. being 
worked out rapidly, and as yet no deposits 
of equal magnitude with those of Michi- 
gan, Montana and Arizona have been dis- 
covered.—Abstracted from the Mining 
Magazine (New York), September. 
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The N-Rays. 


The following is an abstract from a 
communication from Professor R. W. 
Wood, of the Johns Hopkins University, 
which appeared in Nature (London), Sep- 
tember 29. 

The inability of a large number of skil- 
ful experimental physicists to obtain any 
evidence whatever of the existence of the 
N-rays, and the continued publication of 
papers announcing new and still more 
remarkable properties of the rays, 
_ prompted me to pay a visit to one of 
the laboratories in which the apparently 
peculiar conditions necessary for the mani- 
festation of this most elusive form of 
radiation appear to exist. I went, I must 
confess, in a doubting frame of mind, but 
with the hope that I might be convinced 
of the reality of the phenomena, the ac- 
counts of which have been read with so 
much scepticism. 

After spending three hours or more in 
witnessing various experiments, I am not 
only unable to report a single observa- 
tion which appeared to indicate the 
existence of, the rays, but left with a very 
firm conviction that the few experimenters 
who have obtained positive results have 
been in some way deluded. 

The first experiment which it was my 
privilege to witness was the supposed 
brightening of a small electric spark 
when the N-rays were concentrated on it 
by means of an aluminum lens. The 
spark was placed behind a small screen of 
ground glass to diffuse the light, the 
luminosity of which was supposed to 
change when the hand was interposed 
between the spark and the source of the 
N-rays. 

It was claimed that this was most dis- 
tinctly noticeable, yet I was unable to de- 
tect the slightest change. This was ex- 
plained as due to a lack of sensitiveness 
of my eyes, and to test the matter, I sug- 
gested that the attempt be made to an- 
nounce the exact moments at which I in- 
troduced my hand into the path of the 
rays, by observing the screen. In no case 
was a correct answer given, the screen 
being announced as bright and dark in 
alternation when my hand was held mo- 
tionless in the path of the rays, while the 
fluctuations observed when I moved my 
hand bore no relation whatever to its 
movements. 

I was shown a number of photographs 
which showed the brightening of the 
image, and a plate was exposed in my 
presence, but they were made, it seems to 
me, under conditions which admit of many 
sources of error. 

I feel very sure that if a series of ex- 
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periments were made jointly in this 
laboratory by the originator of the photo- 
graphic experiments and Professors 
Rubens and Lummer, whose failure to re- 
peat them is well known, the source of 
the error would be found. 

I was next shown the experiment of 
the deviation of the rays by an aluminum 
prism. The positions of the deviated 
rays were located by a narrow vertical 
line of phosphorescent paint, perhaps 0.5 
millimetres wide, on a piece of. dry. card- 
board, which was moved along by means 
of a small dividing engine. I was unable 
to see any change whatever in the 
brilliancy of the phosphorescent line as I 
moved it along, and I subsequently found 
that the removal of the prism (we were 
in a dark room) did not seem-to interfere 
in any way with -the location of the 
maxima and minima in the deviated (!) 
ray bundle. 

I then suggested that an attempt be 
made to determine by means of the phos- 
phorescent screen whether I had placed 
the prism with its refracting edge to the 
right or the left, but neither the experi- 
menter nor his assistant determined the 
position correctly in a single case (three 
trials were made). This failure was at- 
tributed to fatigue. 

T was next shown an experiment of a 
different nature. A small screen on which 
a number of circles had been painted with 
luminous paint was placed on the table 
in the dark room. The approach of a 
large steel file was supposed to alter the 
appearance of the spots, causing them to 
appear more distinct and less nebulous. I 
could see no change myself, though the 
phenomenon was described as open to no 
question, the change being very marked. 
Holding the file behind mv back, I moved 
my arm slightly toward and away from 
the screen. The same changes were de- 
scribed by my colleague. 

I am obliged to confess that I left the 
laboratory with a distinct feeling of de- 
pression, not only having failed to see a 
single experiment of a convincing nature, 
but with the almost certain conviction 
that all the changes in the luminosity or 
distinctness of sparks and phosphorescent 
screens (which furnish the only evidence 
of N-rays) are purely imaginary. It seems 
strange that after a year’s work on the 
subject not a single experiment has been 
devised which can in any way convince a 
critical observer that the rays exist at all. 
To be sure the photographs are offered as 
an objective proof of the effect of the rays 
upon. the luminosity of the spark. . The 


spark, however, varies greatly in intensity © 


from moment to.moment, and the manner 
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in which the exposures are made 

to me to be especially fay, — 
Y tavorable to th, 
introduction of errors in the total tin, 
of exposure which each image a 
I am unwilling also to: belieye thet 
change of intensity which the average ‘ 
can not detect when the N-rays are fash 
“on” and “off” will be brought out 4s 
distinctly in photographs as jg the cay 
on the plates exhibited. 

Experiments could be easily devise 
which would settle the matter beyond all 
doubt; for example, the following: |e 
two screens be prepared, one composed of 
two sheets of thin aluminum with a fey 
sheets of wet paper between, the whol 
hermetically sealed with wax along the 
edges. The other screen to be exactly 
similar, containing, however, dry paper. 

Let a dozen or more photographs |x 
taken with the two screens, the person 
exposing the plates being ignorant of 
which screen was used in each case. (ne 
of the screens being opaque to the N-rays, 
the other transparent, the resulting photo 
graphs would tell the story. Two observers 
would be required, one to change the 
screen and keep a record of the one used 
in each case, the other to expose the 
plates. 

I feel very sure that a day spent on some 
such experiment as this would show that 
the variations in the density on the photo- 
graphic plate had no connection with the 
screen used. - 





_e—— 


The Proceedings of the Twenty- 
seventh Convention of the Na- 
tional Electric Light Associa- 
tion. 

The proceedings of the twenty-seventh 
convention of the Nationa! Electric Light 
Association, recently held at Boston, 
Mass., are now nearly ready for distribu- 
tion. As this matter covers some 1,300 
pages, the work will be issued in two 
volumes. It has been found necessity 
to use smaller type, owing to the bulk of 
the matter to be printed. This book wil, 
of course, be furnished to members of the 
association. It will also be available, hov- 
ever, to all those companies which male 
application for membership immediately. 


——_~g>e—— 


Express Carried by Elevated Trains. 


The Second Avenue elevated line 2 
New York has begun the experiment . 
carrying express matter. The express 
cars are run during the hours when 
passenger traffic is light. If the expel 
ment proves a success it will probably be 
extended to all of the elevated lines » 
all of the express companies in the cit}. 
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The International Engineering Congress. 


Held 


gress, held under the auspices of 
the American Society of Civil 
Engineers, at St. Louis, October 3 to 8, 
yas divided into eight sections as follows: 
\—Waterways; chairman, Alfred Noble. 
B—Municipal; chairman, J. James R. 
Croes. C—Railroads ; chairman, Robert 
Moore. D—NMaterials of Construction ; 
chairman, Frederick P. Stearns. E— 
Mechanical; chairman, William Metcalf. 
F—Electrical; chairman, Frank 8 
Sprague. G—Military and Naval; chair- 
man, William P. Craighill. H—Miscel- 
laneous; chairman, Octave Chanute. 
The chairman of the congress was 
Charles Hermany, president of the Ameri- 
can Society of Civil Engineers; and the 


T HE International Engineering Con- 


seretary, Charles Warren Hunt, secre-- 


tary of the American Society of Civil 
Engineers. 

Under section F—Electrical, papers 
were presented as follows: 

“The Substitution of Electricity for 
Steam as a Motive Power,” by James G. 
White, with a paper on the same topic 
by Alexander Siemens, of London. 

“Rlectrical Power—Generating Sta- 
tions and Transmission,” by L. B. Still- 
well. 

SECTION F.—TUESDAY, OCTOBER 4, 1904. 

The electrical section of the Engineer- 
ing Congress was called to order at 10 
o'clock A. M. by Mr. George H. Pegram, of 
New York, in the absence of Mr. Frank J. 
Sprague, the chairman of the section. 

The first paper on the program was one 
on “The Substitution of Electricity for 
Steam as a Motive Power,” by J. G. 
White. 

Mr. White discussed the conditions ex- 
isting to-day in the case of the electric 
motor. Its employment in railway work, 
especially, was considered and the different 
types of motors discussed relatively. 
Doubt was expressed as to the ability of 
the induction motor to come up to the 
requirements of railway work which 
was classified with reference to the condi- 
tion of operation and the durability of the 
clectric motor for these was discussed. 
Before the motor can supplant the steam 
locomotive, it must be shown that it will 
be successful commercially. Hence all 
items of cost, both of construction and 
peration, are to be examined with great 
‘are. He thought that for the present 


the electrification of trunk lines was not 
to be considered. 





the Electrical Section. 





Opening the discussion, Mr. L. B. Still- 
well said that in general the paper is one 
that will be approved by the average judg- 
ment of the American electrical engineers 


as summarizing with substantial accuracy. 


the state of the art in electricity, as re- 
gards its possible application as a sub- 
stitute for steam. However, on some 
points he differed with Mr. White. In 
America the terms “depreciated,” “main- 
tenance” and “amortization” are used 
more or less loosely. The term “deprecia- 
tion” is very often used as equivalent to 
“amortization.” He suggested that the 
question raised in the paper be modified by 
substituting the word “maintenance” or 
the word “upkeep” for the word “deprecia- 
tion.” Machinery that is maintained re- 
mains in a condition of excellence equiva- 
lent to its orivinal condition. Amortiza- 
tion covers a fund which should be set 
aside in every undertaking of this kind 
for the possible renewal of the entire plant 
at some future date, that time being fixed 
by reference not only to the existing state 
of the art, but the probability or possibility 
of the invention of something that will 
supersede what we are now investigating. 
Depreciation and amortization often are 
synonymous. 

Mr. White says all engineers. who have 
carefully studied the problem, agree that 
ordinary trunk-line steam railways, under 
present conditions, belong to the class 
to which the application of electricity is 
not at the present time to be considered. 
It is difficult to make a statement more 
exact than that, or more accurate, and 
yet the phrase ordinary trunk-line steam 
railways is indefinite. A closer approxi- 
mation might be arrived at by saying that 
all railways in which the traffic per day 
or per track does not exceed 10,000 ton- 
miles per mile of double track, belong to 
this class. Possibly, to be safe, we should 
take the figure 15,000 miles per day. The 
answer in most cases will be negative, be- 
cause the advantages of electric traction, 
so far as saving in operating expenses is 
concerned, would be offset by the increased 
charges on capitalization required. At 
about 10,000 ton-miles per day of line 
we can reasonably undertake to. investi- 
gate the question. In the case of a single 
track railway we might have 20,000 ton- 
miles per main track per day, or 15,000 
ton-miles per mile of track per day, and 
the investment in the additional perma- 
nent way equipment overhead lines, and 
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the transformer station and all that, be- 
come ultimately too heavy. What Mr. 
White says on general comfort of passen- 
gers, is excellent and deserves to be em- 
phasized. The trolley lines have done a 
great deal in the way of educating senti- 
ment on this subject and developing an 
enormous traffic right alongside of the 
steam railways, by reason of the greater 
comfort and convenience of the facilities 
which they offer. Also, the cleanliness 
argument is very strorfg with respect to 
the cities through which these railways 
pass. 

In Mr. White’s discussion he does not 
specifically call attention to the fact that 
the increase in speed in itself has a two- 
fold value. First, in making it possible 
to do a given business with a rolling stock 
equipment that is decreased in proportion 
to the increase in speed. Secondly, that 
the public is enormously attracted by the 
higher speed which takes them from point 
to point in less time. 

In respect to the operation of single 
cars or two-car trains in place of longer 
trains and less in number, although it in- 
volves a great increase in power per ton 
mile, still an increase of fifty per cent in 
the power per ton-mile, when it is obtained 
from a large central station with efficient 
electrical distribution, is not a prohibitive 
consideration. Under the very highest 
speeds the increase would probablv not be 
more than ten per cent in operating ex- 
penses. 

In respect to the power required on the 
Manhattan Elevated Railroad, the latest 
figures at hand show that the cost in 
power where there were a good many 
trains run was about eighty-two watt- 
hours per ton-mile at the power-house and 
about seventy watt-hours per ton-mile at 
the third rail. 

In addition, too, a saving can be made 
by reduction of curve radius and increase 
of maximum grades, brought about by 
electrification, there is a further consider- 
ation which is important. -It is a fact 
that with a normal traction and with a 
distribution of motors throughout the 
train, or on every other car of the train, it 
is easy to climb every steep grade, and in 
many sections of the country a: cut-off 
would be practicable at a five or six per 
cent grade, which would effect a great 
saving over a line limited to a three or 


four per cent grade. 
The figures for costs of station, given 
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in the paper refers to stations of average 
size, and not to the largest, and also to 
rated capacity. Some of the largest sta- 
tions, 40,000 to 50,000 kilowatts, are built 
complete for about $110 per kilowatt, 
and it is very important to note that 
the rated output is exceeded safely by 
about forty per cent during rush hours. 

Mr. White’s statement that the cost of 
manufacturing turbines will come down 
much below the present price is cor- 
rect. Of course, at the present time manu- 
facturers are charging unnaturally high 
prices owing to general. cost of develop- 
ment, but later we may expect that they 
will be reduced. 

Mr. White refers to the fact that trouble 
may possibly be met by some form of pro- 
tected third rail, and states that some 
improved contact system is desirable. The 
protected third rail has been in success- 
ful use for two years, and seems to be 
effective. A set of planks three inches 
wide and two inches thick is carried 
above the rail, the horizontal plank being 
vertically above the rail. It is carried by 
supports under the rail itself, so that the 
distance between the plank and rail was 
preserved. While the result was not per- 
fect, yet the road last winter was inter- 
fered with a total- of less than two hours 
delay by sleet. 

Mr. White’s statement that “main- 
tenance of way remains practically con- 
stant in either case, although there may 
possibly be some slight saving in favor 
of electric traction, due to the lighter 
trains and better distribution of weight,” 
is not quite fair to the electric traction. 
There are many cases where the saving 
would be very material, particularly on 
the heavy constructions and equipment 
in the country by reason of the elimina- 
tion of the unbalanced parts of the loco- 
motive, and by reason of a fact that with 
certain types of electrical equipment less 
weight is required on the wheels for the 
given drawbar pull than with steam loco- 
motives. The permanent ways should not 
be made lighter than now. None of it is 
too good-as it is, but in the maintenance 
of way there would be a considerable sav- 
ing. 

Another point where Mr. Stillwell 
would differ somewhat from Mr. White 
is in respect to the fuel account. Mr. 
White says the fuel account, under average 
conditions, should show little difference 
between the steam and electric operation. 
The electrical central station will produce 
power with a much smaller fuel consump- 
tion than the locomotive, but the losses 
in transmission and conversion are so great 
that this saving may largely disappear. 
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It does largely disappear, but Mr. White’s 
figures are too low as to the advantages 
of the electric system if he refers to large 
plants. For instance, the Manhattan road 
in New York is operating on forty-eight 
and three-fourths. But a percentage of 
sixty and a little over is obtained with 
the relatively short average distance and 
time of transmission, instead of the forty- 
eight per cent stated. Moreover, he does 
not believe that the average of three and 
one-half pounds represents an average coal 
consumption of locomotives in the country. 
In the case of the Manhattan plant tak- 
ing all the coal during a period now reach- 
ing twelve years, and dividing the grand 
aggregate of the coal supply by the aggre- 
gate kilowatt-hours output measured from 
the switchboard of the power-house, ex- 
cluding about four per cent of the total 
which goes to the operation of the 
auxiliaries, the figure obtained for the 
kilowatt-hour at the board is 2.6 pounds 
of coal; it has varied from a little under 
that figure to a little over that figure, but 
that is a correct figure. The efficiency of 
transmission to the third rail is, under 
conditions of full load, sixty per cent— 
a fair figure. That would indicate that 
we get at the rail a kilowatt-hour for 4.3 
pounds per kilowatt, a little over three 
pounds per horse-power at the draw-bar. 
Therefore, with large plants there will be 
a very material saving in the fuel account, 
because any such figures as three and 
one-half pounds for the locomotive are 
exceptional. It is safe to say that in the 
substitution of electric traction for steam 
traction with anything like a heavy ser- 
vice, that the coal account will be very 
greatly reduced. It is hard to name a de- 
finite figure, but Mr. Stillwell’s present 
opinion is that not more than one-half 
of the fuel will be used, and he thinks 
it would be nearer a third than a half. He 
thinks the coal bill of the New York Cen- 
tral for the last year was four or five mil- 
lion dollars. They certainly could save 
half of that, and probably could save two- 
thirds. The opinion is based on what the 
Manhattan is doing at the switchboard, 
and applying the ratio of loss, which is cer- 
tainly something about which there can 
be no question, because it is all subject to 
verification. 

Mr. White’s figure of four per cent is 
low as the operating cost on the Man- 
hattan system. The cost of power to the 
Manhattan for operating is about six 
mills per kilowatt-hour. Including capi- 
tal charges it is about a cent or nine to 
ten mills. 

By adopting electric traction we place 
ourselves in a position to utilize promptly 
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any further d in j 
wi haa se as ps smart cn 
' y type. 
engines are now producing a h 
for about a pound of ae 
equipped for electric traction, with 
engines or any other engine, will produ 
more power and more €conomically than 
any large steam locomotive on the market 
and then when any larger engine come 
on the market we can avail ourselves of 
it. Incidentally that leaves ug relatively 
in a more comfortable position with ref. 
erence to these developments that we are 
anticipating with more or less certainty, 

The advantage as regards reliability of 
a steam locomotive in being a self-con. 
tained unit is certainly very great, The 
addition to the permanent way equipment 
that is involved in electric traction ig per- 
haps the greatest objection to its adop- 
tion. The third rail seems hardly the 
thing for long distance equipment. With 
overhead constructions like the trolley, 
while safer, it is of course hard not to 
interfere with traffic. On the other hand, 
as Mr. White says, there is less danger 
of delayed traffic with electric motors than 
with steam locomotives, since one motor 
can be damaged and be readily cut out 
and not affect the operation of the train 
materially. This is another point in 
which the Manhattan has kad large e- 
perience and notwithstanding the fact that 
some of the controllers get out of order 
occasionally, the total delays in traffic 
due to all causes during three months last 
spring compared with three months during 
steam operation for 1901 are less than 
forty per cent per motor car than they 
were with steam. This emphasizes this 
point, that with distributed power you 
can keep your train going, notwithstand- 
ing a breakdown of any one element of 
the motive power equipment. There is 
another cause of delay in locomotives, 
according to my observation, which is not 
referred to, and that is the failure of the 
engine in cold weather to make steam and 
therefore make time. 

Mr. White also says that in tunnels, 
especially, the system of contact cot 
ductors should be divided into short gee 
tions, so that the massing of trains 0 
any one of these will not require the cot- 
centration of an excessive amount of 
power. By thus dividing the contact sy 
tem into short sections, it will be possible 
to protect each section automatically 
against an excessive flow of current, thus 
removing the source of continued serio 
short-circuits on any train. This dos 
not work out usually. The proposition 


Some 


‘was advanced by people connected W! 


the subway in New York, but it would 














ly complicated matters and in- 


have simp nd delay and interference 


creased risk a 
th the service. 
White states that the average trans- 


mission losses with the direct-current 
ystem will be restricted to about fifteen 
per cent, but the alternating system will, 
under usual conditions, show a combined 
joss in primary and secondary distribu- 
tion and static transformers of, say seven- 
teen per cent for alternating-current 
motors, and a probable loss of, say twenty- 
four per cent for direct-current motors, 
rotary transformer losses being then in- 
duded. He is right if you are talking 
about distances which can be reduced 
economically by the direct-current system 
toa loss of not exceeding fifteen per cent. 
But when you get beyond that point and 
vo to a distance of six miles, alternating- 
current transmission is imperative. 

In discussing the advantages of the 
iirect-current system, the author refers 
to the high starting torque of the direct- 
current motor. ‘he tri-phase motors 
should develop ai! the torque that is nec- 
esary, so that in general it is not fair 
to state that the direct-current motor 
possesses that advantage over the alternat- 
ing-current motor. Nor is it correct to 
say that it possesses an advantage over 
the alternating-current motor in heavy 
capacity for short periods. On the con- 
trary, the tri-phase motors will hold your 
train load even when your brake is ap- 
plied to, say four times the normal rating, 
and they fall off but very little. That is, 
s0 far as certain motors are concerned. 
Some of the Ganz company’s tests recently 
made, show, apparently, that they can 
temporarily carry four times their load 
without falling off more than about seven 
or eight per cent. 

It is a fact that the American made 
tri-phase motors are heavier than the con- 
tinuous-current motors of the same rat- 
ing, but that fact has a history back of 
it The history begins away back at a 
time when, in 1890, or earlier, the West- 


inghouse company began to try to develop 
the tri-phase moto for traction purposes. 
They started out with the assumption 
that you must have a large clearance be- 


tween the rotating and the stationary 
elements for the reason that these go into 
street railway service and are handled by 
careless or inefficiont mechanics, and we 
must have a big clearance. N ow, the 
Ganz company has worked with regard to 
the Problem differently, and they have. re- 
alized that the elimination of the com- 
mutator would cnable them to make a 


Marrow motor—a motor of large diameter 
ind small on top. 
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It is not accurate to say that ordi- 
narily six or twelve per cent of the 
energy required to drive a train can be 
restored to the line when running down- 
grade and using the tri-phase system. 
From tests made at Budapest with a 
train of seven Ganz cars on 4 line with 
a rise, it was found-that more than seventy 
per cent was restored to the line. The 
proposition the Ganz ‘company  sub- 
mitted in April or May last to the 
Austrian Minister of Railways: guaranteed 
a restoration exceeding twenty per cent 
by recuperation in tracking, so that on 
mountain roads you would’ have some very 
substantial advantages. 

The hours of service, actual service 
with steam locomotives, are by no means 
what electric locomotives can give. The 
average freight locomotives on the New 
York Central Railway make only a little 
over seventy-five miles a day. Electric 
locomotives which do not have to go to 
the round-house frequently, at an average 
speed of fifteen miles an hour, should 
make at least double that mileage. It 
would seem that electric traction should 
be able to perform an equivalent service 
with half or less than that proportion of 
locomotives. 

Now, as regards maintenance, Mr. 
White states that the average locomotive 
in the United States costs about twenty 
per cent per annum and he gives a number 
of cases where electric locomotives have 
required very little attention. In the 
long run, after an electric apparatus be- 
gins to let down and require repairs, which 
it does not in the first year or two, it is 
hard to say exactly what the maintenance 
will be, but it will certainly not come 
anywhere near being twenty per cent per 
annum. It will be safe to say that the 
maintenance or upkeep of electric locomo- 
tives may be placed at two and one-half 
per cent per annum, which will give $500 
for each locomotive per annum. If amor- 
tization or renewal of the entire equipment 
might be placed with reference to operat- 
ing safely at fifteen years, it would require 
something like five per cent. That would 
mean then an upkeep and amortization of 
seven and one-half per cent, as against the 
maintenance of twenty per cent with 
steam. 

Mr. Stillwell did not agree with Mr. 
White’s generalizations that in nearly all 
cases where electrical conversion is justi- 
fied, direct-current motors alone deserve 
serious consideration. On the contrary, 
the time has arrived when the alternating- 
current motors and not only the single~ 
phase alternating-current motors which 


are now being placed on the market, but 
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also tri-phase motors, should be very care- 
fully considered with respect to each in- 
dividual case which is presented to the 
attention of the engineer. 

Mr. Oberlin Smith stated his belief that 
the individual car-drive which can now 
be handled so successfully, is the future 
logical system. The traction of the future 
perhaps will be wholly by motors on each 
car axle or on many of the car axles in 
the train. When we get to traveling 
entirely by electric traction, the traveling 
habit will increase so enormously that the 
extra expense on ‘installation will fade 
away more than we think. 

Following the discussion of Mr. White’s 
paper, a paper was presented on “The Sub- 
stitution of Electricity for Steam as a 
Motive Power,” by Alexander Siemens. 

Mr. Siemens gave a brief historical re- 
view of the early attempt to adopt the 
electric motor to power service. The con- 
ditions leading to the establishment of 
central stations were referred to and the 
successful use of motors in various classes 
of work were touched upon, particularly 
with regard to railway work. This use of 
the motor turned attention toward the 
possibility of attaining higher speéds on 
railways and resulted in a number of in- 
vestigations of the possibilities in this 
duration. From the latest work in the 
field, the Marienfelde-Zossen tests, the 
following conclusions were drawn: 

1. Permanent way, constructed in ac- 
cordance with the standard  speci- 
fication for first-class main lines of the 
German government railways, is sufficient 
for a line on which electric trains run at 
a speed of 200 kilometres (125 miles) 
per hour, but the radius of any curve 
should not be less than 2,000 metres (100 
chains). 

2. The collector, devised by Siemens 
& Halske during their preliminary ex- 
periments, and modified according to the 
experience gained at Zossen, is well 
adapted for conveying the necessary 
electrical energy at high tension and at 
the highest speeds from the fixed con- 
ductors to the cars. 

3. The construction of the fixed con- 
ductor along the line as devised for Gross 
Lichterfelde, has proved its efficiency at 
Zossen. 

4, The successful running of the loco- 
motive has demonstrated that high-tension 
currents can be used direct, without the 
intervention of transformers. 

These results prove that technically it 
is possible to work trains by electricity 
on main lines, even at speeds greatly ex- 
ceeding those of the present express trains. 
In its last report the syndicate, which 
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made the tests, publish two projects for 
such a line between Berlin and Hamburg, 
according to which such a railway should 
prove a success commercially. 

The use of steam engines and electric 
motors in general work was then con- 
sidered, the advantage of each being men- 
tioned. The final decision in favor of 
either can only be made after careful 
study of each problem. 

The conclusion to be drawn from the 
consideration of the relative position 
which steam engines and electric motors 
occupy at present, appears to be that it 
is more correct to regard the one as the 
supplement of the other rather than to 
expect a complete substitution of elec- 
tricity for steam as a motive power. 

Mr. L. B. Stillwell called attention to 
the stand taken in the paper in regard to 
the field of importance of direct-current 
motors and that of alternating-current 
motors which is different from that of Mr. 
White. 

In this connection is another interest- 
ing point in regard to tri-phase and single- 
phase motors. That is the fact that the 
single-phase motor requires more weight 
on thé driver for a given drawbar pull 
than the tri-phase direct-current motor. 
The torque of the single-phase motor 
varies with the alternations, and theo- 
retically the average torque is one- 
half the maximum. Mr. Waterman, who 
made these tests for Mr. Stillwell abroad, 
investigated that by actual test at Buda- 
pest, and compared the tri-phase with 
the single-phase motor. The relation as 
shown by the tests was somewhat different 
from the theoretical relation, the ratio of 
weights required being three to two in- 
stead of two to one, roughly. 

The meeting then adjourned 
Wednesday. 

WEDNESDAY, OCTOBER 5. 


until 


The Wednesday’s session of the elec- 
trical section was called to order at 10 
A. M. by Mr. Pegram, temporary chair- 
man, and a paper was presented entitled 
“Electrical Power—Generating Stations 
and Transmission,” by L. B. Stillwell. 

Mr. Stillwell gave an excellent review 
of the progress made in this art during 
the past ten years, taking up the various 
lines of work, such as traction, power 
transmission, etc., and the apparatus 
used. He held that electrical apparatus 
to-day is fairly comparable with other 
classes of mechanism used in the indus- 
trial arts in respect to stability and per- 
manence of type and no such change as 
was observed during the past ten years, 
is likely to occur during the coming de- 
cade. 


ELECTRICAL REVIEW 


Mr. Stillwell emphasized the fact that 
there is an exaggerated notion of the 
economy that results from the use of 
the turbine. The question of space oc- 
cupied depends on so many other things 
than the prime mover, that a slight re- 
duction of space in the substitution of 
the turbine for the portable engine does 
not affect the total plant very materially. 
He has a revised statement as to the 
size of building and reduction in area 
occupied from. the figures of. the Man- 
hattan, and found the greatest economy 
indicated amounts to something like 
$20,000 in a total of a million and a 
quarter for annual operating expenses in 
form of the turbine plant. What propor- 
tion is represented by comparatively dis- 
advantageous steam piping, arrangement 
of condensers, etc., he is not prepared 
to say. The plant of the New York 
Edison company has a rated output of 
56,000 kilowatts, and occupies only 54,000 
square feet, less than one square foot per 
kilowatt, so it does not depend on the 
turbine; it depends on the lay-out. 

Mr. G. B. Rogers asked whether the 
people in the West are in error in their 
assumption that they can more economi- 
cally put up a manhole top with concrete 
than with the use of a brick arch. He 
has found it economical to use the man- 
hole tops where concrete of varying depth 
is required, without reinforcements. He 
had made a departure in manhole con- 
struction, and adopted the use of corru- 
gated iron without timber or other sup- 
ports being placed in the manholes. The 
inner diameter of the frames in the clear 
was two feet six inches, the diameter 
of the sills being three feet, which gave 
a bearing of three inches, and in that three 
inches was inserted a piece of inch and a 
quarter jute packing which had been pre- 
viously treated with a compound which 
he devised and found that it preserved 
the fibers satisfactorily for a long time, 
and as economical as he could at that time 
obtain, considering the length of time that 
he had to experiment. That gave a dis- 
tance between the beam centres of thirty- 
nine inches, which, of course, was varied 
according to the type and size of beam 
used, and the variation did not amount 
to more than a half or three-quarters of 
an inch, depending, of course, on the 
character of the casting obtained from the 
foundry. In adopting this corrugated 
iron form he had to use pieces of cor- 
rugated iron. They were used between 
the beams, cut and attached to standard 


length, thirty-nine inches for this type. 


of manhole frame, using only two beams 
to frame the manhole, the brick work 
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being stopped at the level of the bottom f 
the beam, the concrete bottom extendi 
within four or six inches of the stk’, 
of the wall, depending, of course, on th 
thickness of the wall which in time varie 
from nine to eighteen inches in the larger 
types of manhole, especially in treacherous 
ground, made dangerous from the Pastage 
of wagons, street cars and other surface 
conveyances of a size deemed to be ex. 
cessive for a nine or thirteen-inch Wall 
using vitrified brick and cement mortar 
which made a very stable wall. | 
was found that the addition of the ty 
beams to support the frame, the rapidity 
with which the work could be closed 1p 
on account of the short length of time it 
was necessary for the street to he kept 


- open, and the concentration of the con- 


struction gang to two or three or fow 
blocks at the maximum, that the addition 
of the two beams and their constant cons. 
quent cost more than offset the particular 
things to be overcome, and they gave in 
addition to that a further security on 
account of the possible failure of the 
straight concrete top without sill, and its, 
of course, subsequent detrimental inter- 
ruption to the power service. 

Mr. Stillwell recalled the fact that the 
Niagara Falls Power Company several 
years ago made an estimate of the cost 
of brick and concrete manholes, and found 
that it was somewhat to the advantage of 
concrete; and the fact will be emphasized 
now, the existence of the union and the 
excessive rate of wages. He called atter- 
tion to the exhibits of one of the concrete 
companies yesterday an arrangement 0i 
vitrified and concrete ducts eight high 
and six wide which would be a very 
bad arrangement if it was intended to 
transmit large amounts of power through 
light cables, the rise of temperature in 
the interior of the cable being such 38 
to set up excessive leaking before aty- 
thing like a current had been reached n 
the ordinary ducts. It is safe to say that 
one-third of the ducts that have be 
put down in the large cities are prac 
cally useless, if the time should ever & 
rive when those ducts ought to be used 
for carrying large amounts of pow 
such as will give, for instance, losses & 
ceeding three units per duct-foot. 

Mr. Rogers said that one of the most 
important points is the arrangment af 
the cables. Where obstructions are met 
with, it has been to a large extent and 
sometimes almost wholly left to the & 
gineer in charge of the construction Wort 
and his experience may. he more 0 a 
varied. The companies do not pay enon? 
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io get men of sufficient ability to cover 
‘hat mechanical construction. 

Mr. Stillwell emphasized what he had 
aid in his paper concerning the stable 
position reached in electrical design and 
construction. We will come to a point 
when we need not hesitate or feel and fear 
that changes in elect rical apparatus will 
come about in a sudden way 1n connec- 
tion with the development of the single- 
phase alternating-current motor for trac- 
tion purposes, and it will be noted, for 
that matter, that we have everything else 
that is needed for the complete system 
now developed. ‘The substitution of that 
wotor for the continuous-current motor 
will in no respect change the transmission 
system except by elimination; it will 
eliminate the converter and require us 
practically to invent nothing new in order 
io make that system fairly effective—noth- 
ing beyond the actual motor and its con- 
trol. 

Mr. Rogers held that the converter is 
a very efficient machine, in that it has 


‘met the requirements and has satisfied 


the demand for more economical trans- 
wission in diminishing the capital in- 
vested, and at the same time it appears 
to be a machine which is not able to com- 
pete with the single-phase motor. 

Mr. Stillwell said that the effect of the 
elimination of the converter is relatively 
more important in every respect than in 
respect to its effect upon the resulting 
ficiency of the system. The elimination 
of the converter and the substitution of 
the transformer simplified the problem ; 
first, because the trolley load is raised 
from 500 to 2,000 or 3,000 volts, and sec- 
ondly, by reason of the fact that it is 
not difficult to design a transformer that 
will do two or three or four times the 


present normal work; nor do they become ~ 


proportionally expensive as compared with 
converters designed for the purpose. 

The discussion turned on the relative 
alvantages of converters and motor-gen- 
trators, it being pointed out that on the 
Pacific coast motor-generators are used 
lM railway substations because the ‘rail- 
ways draw power from the large trans- 
mission companies which use sixty cycles. 
Wt. Stillwell said that he had used 
sixty eyeles and had a great deal of diffi- 
culty, for various reagons. The control 
of the voltage on a given line was very 
dificult, and the converter itself, even 
with an ideal supply, is more sensitive 
at sixty cycles than it is at twenty-five. 

Referring again to the rise in tempera- 
ture’ in ‘duets, Mr. Stillwell ‘said that 
the general ‘conclusion hehad reached 
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was that ducts, for his company at least, 
ought to be constructed with not more 
than four ducts in one dimension. - This 
may be eight high and four wide or four 
high and eight wide, but he never makes 
them six high by eight wide, and he also 
had limited the loss per duct-foot to a 
maximum of three watts and designs the 
cables in such sections that the loss cf 
energy through those cables will not ex- 
ceed for steady loads three watts per foot 
of cables or for variable load in railway 
service about six or seven watts per foot 
of cable. That idea is merely a matter 
of selecting the resistance of the cable 
with, reference to the current to be 
passed through, because it is that loss of 
three watts per foot which fixes the 
amount of heat that must be got rid of. 

There being no further -discussion, the 
section then adjourned’ sine die. 
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Electrical Patents. 


Mr. James F. Tracy, of Sheridansville, 
Pa., has assigned to William H. McFad- 
den, of Pittsburg, Pa., a one-half interest 
in a.patent recently obtained by him on a 
starting box for motors. The object of 
the invention is to provide for the auto- 
matic movement of the spring contact 
away from the plane of the stationary con- 
tact plates or prints simultaneous with the 
reverse movement of the switch arm. In 
carrying out the invention, the preferred 
form of starting box consists of a series 
of contact surfaces formed as a part of 
and integral with jaws, which pass around 
a non-conducting tubular support. With- 











Starting Box For Morors. 


in this tubular support is packed a finely 
divided conducting material, such as cast 
iron. ‘he jaws of the contact surfaces 
are secured in position by means of pins, 
passing through the wall of the non- 
conducting tube and through the conduct- 
ing filling within the same, so that these 
pins form not only a support for the con- 
ducting surfaces but also electrical- con- 
nections between the contact surfaces and 
the finely divided conducting material of 
the core. These contact surfaces may be 
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spaced any suitable distance apart accord- 
ing to the amount of resistance desire: 
between adjacent surfaces. The tube car- 
rying the contacting surfaces is secured to 
a base in any suitable manner, preferably 
by brackets having semicircular portions 
embracing the tubes near their ends. The 
movable contact, made in the form of a 
spring, is secured to a head, movably 
mounted on a bar, which is pivotally con- 
nected by an arm to one of the brackets. 
On the free end of the bar is secured the 
armature of an electromagnet which is 
designed to be included in the circuit of 
the field of the motor. When the magnet 
is excited the bar will be held in such re- 
lation to the contact surfaces that a move- 
ment of the sliding head will cause the 
contact spring to move along and in elec- 
trical contact with the surfaces. As soon 
as the current in the field is reduced or 
cut off the magnet becomes deenergized so 
that the bar is free to be shifted either 
by its own weight if the starting box is 
arranged in a vertical position, or by a 
spring, if the starting box is arranged 
horizontally. By this movement of the 
bar the latter will assume such an in- 
clined position that the: head will slide 
freely to the lower end of the arm to 
normal position. 

Mr. L. Gutmann has recently obtained 
a patent on a new regulator. This regu- 
lator is essentially a switchboard device, 
which is actuated by pressure or phase- 
displaced currents, or both. A solenoid 
or small motor changes the field-magnet 
strength of the alternator, either by vari- 
ation of the exciter-field flux or by in- 
cluding or excluding more or less resist- 
ance in the generator or exciter-field cir- 
cuit. To prevent the regulator itself 
from following the change in pressure 
which it produces, another solenoid is 
used, for alternating the ratio of trans- 
formation of the transformer to which 
the pressure solenoid or motor terminals is 
connected. This pressure is adjusted to 
the same value the line had when acting 
on the regulator causing it to change or 
act. This changed pressure on the regu- 
lator terminals is maintained as long as 
the same circuit conditions prevail and as 
long as the altered excitation is acting on 


the second solenoid. 

The regulator can be adapted to any ex- 
isting system or circuit and during nor- 
mal and non-inductive load the circuit 
control is the same as though the reg- 
ulator were not present. 

When included in the exciting circuit 
of an over-excited synchronous motor it 
will automatically adjust the power-factor 
of the cirenit to which the motor is con- 


nected. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS, 


A Modern Coal Cutter. 

In some styles of chain, coal under- 
cutters hitherto used in the United States, 
only a small portion of the working time 
is actually consumed in cutting, the bal- 
ance of the time being used in withdraw- 
ing the machine from the cut, setting and 
resetting the jacks by which it is held in 
place, barring the machine across the face 
into its next position, and so forth. These 
conditions not only waste valuable time, 
but contribute other adverse features as 
well, for unless great care is exercised the 
cuts will be put in at different heights, 
thus making an uneven floor and leaving 
bottom coal to be lifted, besides, a rib is 
frequently left between the cuts, making 
the coal as difficult to excavate as if it 
had not been undermined. These ma- 
chines being fixed rigidly in place, are 
unable to follow any irregularities in the 
bottom of the coal, and the rear jack 
piercing the roof at regular intervals is 
often a cause of serious accidents by 
bringing it down, particularly since the 
great length of these machines (from 
ten to thirteen feet) makes it necessary 
that the props be at least this distance 
from the face. 

The electric chain machine, manufac- 
tured by the Sullivan Machinery Com- 
pany, Chicago, IIl., consists of the fol- 
lowing principal parts, shown in Fig. 1: 

1. A bar on which a cutter chain moves 
in a horizontal plane, the chain consist- 
ing of links, in which steel cutters are 
mounted. 

2. An electric motor providing power 
by which the chain is operated by means 
of gearing. 

3. The bar and chain with motor are 
mounted on a frame which supports it 
while cutting coal and while being moved 
about the mine; the frame with other 
main parts is mounted on another frame 
called the pan. 

The machine itself makes the first or 
“tight” cut in practically the same man- 
ner as other chain machines, except that 
the feeding is done by means of a chain 
instead of a rack and pinion. After the 
first cut is finished the back end of the 
frame or pan is detached (see Fig. 2) ; 
the feed-chain is anchored in the left cor- 
ner of the room, and the machine is then 
started, cutting sideways from right to 
left, across the room, not stopping until 
the breast is completely undermined. 


There is no pause in the cutting after the 








machine has once started across the 
breast. After the room is undercut com- 
pletely the machine is loaded by its own 
power upon a mule or power truck for 
moving about the mine. 

The special features of economy of Sul- 
livan electric chain machines are sum- 
marized by the maker as follows: 

1. Its consumption of horse-power per 


bottom, leaving practically no bottom tp 
be taken up. By means of a taper skid 
or by raising or depressing the feed-chain 
quite sharp irregularities may be followed 
The machine will follow ordinary rolling 
bottom without assistance. 

5. Timbers may be set about five feet 
from the working face, ensuring the safely 
of both machine men and loaders, Where 





Fig. 1.—Room AND PILLAR MACHINE AT MIDDLE OF CoRNER CUT. 


ton of coal is very low. This is due partly 
to its increased cutting capacity and part- 
ly to the improved design of the cutter 
chain and gearing. Under ordinary con- 
ditions these machines require about twen- 
ty horse-power while cutting, and four 
horse-power while loading or unloading 
and moving about the mine. 


draw-slate comes with the coal, in many 
cases it is not necessary to move the m- 
chine at all. 

6. Owing to the continuous nature of 
the cut and the method of setting the 
jacks, there is no vibration to affect a 
weak roof. 

7. The machine propels iself by pover 





Fic. 2.—Room AND Pinuar MAcatine, PAN DeTacHED; PosrTIoN FOR CROSSING Face. 


2. The kerf is unusually higher, being 
5.5 to 6 inches, and consists of less slack 
and more nut and pea coal. 

3. As the machine makes a continuous 
cut, it leaves no stumps or sprags to in- 
terfere with the proper blasting of the 
coal, thus requiring less power and in- 
creasing the percentage of lump coal. 

4, The machine cuts very close to the 


to any desired position in loading 
loading and in moving about the me 
8. The machine will operate om 
pitch up to thirty degrees when rooms 
are driven across the pitch; it will wot 
straight up the pitch, providing ‘th does 
not exceed twelve degrees. This ae 
tage in pitching veins is noteworthy a 
has solved the problem in work of 
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character. The Sullivan machines have 
demonstrated their economy 1n the pitch- 
ing yeins of Indian Territory, where only 
two (the regular number) are required to 
work the Sullivan under unusual diffi- 
= motors are of the multipolar, ver- 
tical, shunt-wound, direct-current type, 
puilt for 210, 250 and 500 volts, and the 
machine will undercut to 5, 6 or 6.5 feet. 
The armature is (rum-wound with formed 
coils imbedded in slots; it is built on a 
separate sleeve, making the shaft remov- 
able. The motor is especially designed 


for this machine and is a decided im- 
provement over older makes. A ventilat- 
ing fan and bearings decrease heat- 
ing and friction and increase efficiency. 
The motor and insulation tests are very 
severe, ensuring {he proper performance of 
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guides. The steel cutters have seven po- 
sitions. This type of chain is found to 
be economical of power, particularly in 
hard coal, as the coal is actually cut in- 
stead of broken out; this method also 
gives a high percentage of nut or lump 
coal, and a relatively small amount of 
slack. The speed of the machine varies 
from fourteen to fifty inches per minute, 
depending on the hardness of the coal, and 
feed gears are supplied accordingly. 
Eighteen inches per minute is an average 
speed. The power-car is very simple in 
construction and is operated by clutches 
and a sprocket chain. 

To satisfy the growing demand in the 
United States for a long-wall mining ma- 
chine, the Sullivan electric chain machine 
has been modified to successfully meet 
the new conditions. The machine itself 





Fic. 3.—LONGWALL MACHINE CuTTER AT RigHt ANGLES TO MACHINE ; 
PosttT1on FOR LONGWALL Cur. 


the machine under the most adverse con- 
ditions. The controller connections are 
mounted on a slate base. The reverse 
switch is interlocking and the current 
can not be reversed when the machine is 


in operation. The rheostat is made of 
laminated iron punchings with mica in- 
sulation and is practically indestructible 
from burn-ouis and grounds. 

The main frame and pan described 


above support ihe motor gearing and cut- 
ter bar, and are connected by gibs. The 
feed mechanism is driven by a friction 
clutch adjustable by spring and nut, 
Which slips when unusual strain is brought 
upon the cutter chain; as when sulphur 
or other hard substances are encountered. 
The cutter chain is of a new type, of the 
link and strap pattern, with very liberal 
dimensions, running in close-gibbed 


differs slightly from the room and pillar 
machine, the principal difference being 
that the cutter bar is placed at right an- 
gles to the main portion of the machine, 
and is so arranged that it may be swung 
in line with the machine when it is de- 
sired to load the latter on to a truck in or- 
der to move it to some other portion of 
the mine. The swinging movement of 
the cutter bar may, if desired, also be 
taken advantage of during the process of 
changing bits, or to avoid sulphur or 
other obstructions in the coal. 

As will be noticed in Fig. 3, the ma- 
chine slides along the’ floor of the mine 
on a sheet-steel shoe and requires no heavy 
and cumbersome rails; it will work in 
little space, both as regards height and 
distance between face and props. The 
advance or feed of the machine is effected 
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by a driving sprocket engaging with a 
chain securely fastened some distance 
ahead of the machine, and stretched par- 
allel to the face of the coal. As the ma- 
chine advances, the slack in the chain is 
taken up by the back. chain; in other 
words, the chain is in one continuous 
place, and as the machine advances, the 
slack is fed out at the rear end, by means 
of which the machine is always kept up 
to its work and at the proper angle to 
the face of the coal. Should it be ‘nec- 
essary to alter the angle of the machine 
with the face of the coal, it may be ac- 
complished by changing the tension of 
the chain by the ratchet at the back. 

The machine is driven by electricity 
and, with the exception of the changes 
mentioned, conforms to the electric chain 
machine. The motors are wound for 210, 
250 and 500 volts direct current and the 
machines are built to undercut up to 
five feet deep. One of these machines 
has a record of 500 feet with a five-foot 
undercut in an eight-hour shift, in 
very hard coal. This was in the mines 
of the Bolen-Dernall Company, at Craig, 
I. T., in a vein pitching at an angle of 
twenty-four degrees. 
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Exports of Rubber from Amazon 
River. 

Recently compiled tables show that the 
total quantity of rubber exported from 
the Amazon river to Europe during the 
year 1903-1904 was 34,061,482, against 
33,643,937 pounds for the previous year. 
The importations to the United States 
were, for the current year, 33,253,109 
pounds. The importations for the 
previous year were 32,112,116 pounds. 
This rubber comes from four districts. 
Shipments are made directly from 
Equitos, Peru; from Serpa, in the state 
of Amazonas, and from Manoas ‘and 
Para. 

spun sella iN ite 

The Liverpool Tramway System. 

The annual meeting of Municipal 
Tramway Associations, at Liverpool, in 
September, brought out some interesting 
details of the Liverpool tramway system. 
The Liverpool system is the development 
of the last six years. It consists to-day 
of 109 miles of track, and 494 cars, carry- 
ing over 113,000,000 passengers annually, 
with annual receipts of £524,468. The 
management of the tramways was assumed 
by the Liverpool corporation in January, 
1897. At present the line is second only 
to Glasgow in mileage and volume of traf- 
fic. 
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A New Outlet and Junction Box. 

The Sarco Company, 906 Sixth avenue, 
New York city, is placing another 
specialty on the market, for which it 





Box witH CABLES INSERTED. 


claims many features of exceptional merit. 
This is an outlet and junction box for 
steel-armored cables. 

The accompanying illustrations, which 





DuPLEX FLAT BUSHING. 


show, respectively, the duplex flat bushing 
and the outlet box with the cables in- 
serted, will give an idea of the method 
of application. The box is made with a 





SHOWING BUSHING IN Box. 


number of entrances, so. that it may be 
used interchangeably and will take from 


one to four cables. The illustration shows 
the method of sealing the holes which are 
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not being used by means of slugs and flat 
spring clips. ; 

This outlet box may be furnished with 
Sarco duplex flat bushings, which are 
easily applied and protect two cables as 
well as one. 

The outlet box is made in different 
styles. Type A is for electric only. Type 
B is a combination box, and takes a three- 
inch gas pipe. Type C is a combination 
box, and takes a one-half-inch gas pipe. 
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A New Type of Storage Battery Cell. 

The Dayton Manufacturing Company, 
Dayton, Ohio, for the past fourteen years 
has been manufacturing storage batteries 
for use with the Silvey system of railway 
train lighting. Under the severe conditions 
of railway work these batteries have made 
a remarkable showing, deteriorating but 
slightly despite the constant jarring and 








New Type STORAGE BATTERY CELL. 


jolting to which they have been subjected. 
This characteristic, the manufacturer 
claims, is principally due to the method 
of building up the elements of the cells. 
The success of these batteries in railway 
work has induced the manufacturer to 
place on the market a line of stationary 
cells embodying the same general prin- 
ciples of construction. 

The illustration herewith shows the new 
form of stationary cell. The elements lie 
horizontally and are placed in a round 
glass jar. The grids are cast from lead 
containing a considerable percentage of 
antimony, which strengthens the grid and 
avoids warping or buckling. After the 
grids are pasted and the plates hardened 
by a special process, they are assembled 
into elements, the individual plates being 
connected together bv means of hard lead 
bolts about one-half inch in diameter. A 
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one-eighth-inch square steel rod is cast in 
the centre of these lead bolts, giving then 
great rigidity. The bolts are made fast 
by lead nuts, which serve the double pur. 
pose of spacing the plates and holdins 
them securely in place. Between the 
plates are placed two sheets of porous 
separating material, these sheets extendine 
about one-eighth of an inch beyond the 
edges of the plates. After the elements 
are assembled, the edges of the plates and 
the nuts are electrically welded, s0 ag to 
ensure perfect connections. 

The horizontal position of the plates 
makes it practically impossible for the 
active material to fall from the plates or 
to be forced out due to the action of the 
gases which are formed while the cells 
are being charged. 

- The porous separators absorb about 
seven-eighths of the electrolyte required 
for a normal discharge, so that in case a 
jar should break, the flow of current vill 


‘not be interrupted. 


A New Pole Line Fuse Box. 

In designing the Sachs “Noark” 2,500- 
volt fuse service box, the first consider- 
ation has been to obtain maximum in- 
sulation for the current-carrying parts, 
and also to protect the insulation from 
weather conditions that they practically 
become impervious to deteriorating in- 
fluences resulting from moisture or 
mechanical injury. The external casing 
consists of a cast-iron box having a hinged 
cover opening sideways. The cover is 
provided with a rubber gasket, which 
forms a weather-seal between the box 
proper and the cover, which latter is 
firmly held in position by the thumb mut 
hasp. Inside of the iron box is a porcelain 
box provided with a porcelain cover and 
fuse holder. When in place, the cover is 
flush with the top surface of the porcelain 
box, and finds a seat on a rubber gasket 
placed in a ledge around the inside of the 
outer walls of the porcelain box. 

The Sachs “Noark” enclosed fuse 18 
held to the cover by means of the well- 
known “Lobster Claw” device, which con- 
sists of a pair of tongs made of a specially 
treated insulating material, manipulated 
so as to clamp or release the fuse by 
means of a nut embedded in the porcelain 
handle, on the exterior of the cover. 
This nut works on a stud projecting from 
the clevis to which the claws are attached. 
Turning the nut in one direction causes 
the claws to be brought together to clamp 
the fuse, so that it is firmly held to the 
blocks on the porcelain cover. Movement 
in the opposite direction permits the 
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the claws and release the 
fuse. When clamped to the cover, the 
fuse and cover are manipulated as one 
device and form practically a plug coact- 
ing with the contacts attached to the base 
oataa of the porcelain box. The fuses 
are fitted with the so-called type “C” 


spring to open 


contacts, which consist 
of flat blades on each 
side of the fuse tube, 
forming a knife-blade 
switch contact. The re- 


ceiving clips on the base 
of the porcelain box 
are made of spring 
metal of ample con- 


ductivity, and the in- 
gertion of the fuse into 
them is readily ac- 
complished, not only 
due to the rounded cor- 
ners of the clips but 
also because the cover 
telescopes onto the 
block until it finds its 
seat on the rubber gasket. The arrange- 
ment is such that the box is practically 
closed just before the fuse reaches the 
contact clips. The fuse may, therefore, 
blow while being inserted into the clips 
without injury to the person who may be 
handling the porcelain knob on the out- 
side of the cover. 


A novel feature embodied in this 
box is the method of connecting the box 
to the line and entirely protecting the 
current wires from contact with any of 
the metal parts of the box. The wires 


enter the box through porcelain bushings 
at the bottom of the iron casing. These 
porcelain bushings are held in position 
by means of brass rings, which force the 
head of the porcelain against the bottom 
of the porcelain box with a rubber gasket 
intervening. A water-tight joint is there- 
foremade. The hole in the bushing aligns 
with the hole running through the wall 
of the porcelain box on each side, length- 
wise to the fuse. Attached to the clips 
m which the fuse is received are brass 
castings which are so located that the hole 
i the castings also aligns with the hole 
in the wall of the box. It therefore be- 
comes a very simple matter to insert the 
wire directly through the bushing into the 
hole in the wall of the box, and have it 
find its place in the connecting post. The 
wire is clamped, after it has been properly 
placed in the hole on the connecting post 
by screws easily reached by an ordinary 
screw-driver, ; 

After the wire once enters the porcelain 
hushing on the bottom of the box it is 
atirely surrounded by porcelain, and is 
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perfectly protected from leakage or con- 
tact with the non-current-carrying parts of 
the box. 

The illustration herewith shows the box 
with the iron cover open and the porcelain 
cover at one side of the box. In manipu- 
lating the device the iron cover is opened. 





PoLE Line Fuse Box. 

For inspection it is merely necessary to 
turn the porcelain knob so as to release 
the claws, after which the porcelain cover 
may be removed without removing the 
fuse. Should it be desired to remove the 
fuse, the porcelain cover is placed in po- 
sition and the knob manipulated to clamn 
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The Service Plant of the Louisiana 
Purchase Exposition. 

The accompanying illustration presents 
a paft view of the service plant of the 
Louisiana Purchase Exposition. As an- 
nounced in the last issue of the ELEc- 
TRICAL REVIEW, this plant will be for sale 
immediately after the close of the expo- 
sition. The entire service plant was in- 
stalled by Westinghouse Church Kerr & 
Company, 10 Bridge street, New York city. 
As is well known, this consists of four 
3,500-horse-power, Westinghouse vertical, 
cross-compound engines, driving two 
2,000-kilowatt, alternating-current, West- 
inghouse and two 2,000-kilowatt, alternat- 
ing-current, General Electric generators. 
Exciting current is furnished by three 
Westinghouse eighty-kilowatt, 125-volt, 
direct-current generators. These genera- 
tors are direct-driven by Westinghouse 
compound engines. In addition to these 
units, the plant contains jet condensers, 
turbine jet condensers, turbine pumps 
driven by compound engines, Seymour 
dise fans driven by a Westinghouse com- 
pound engine, and two horizontal and one 
vertical dry vacuum pumps. The boiler 
plant consists of sixteen 400-horse-power 
Babeock & Wilcox water-tube boilers, 
equipped with Roney mechanical stokers, 
and boiler accessories. There are two 
mechanical draught plants, each being con- 
nected with two fourteen-foot fans 
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LouIstANA PURCHASE EXPosITION SERVICE PLANT. ° 


the fuse. 
drawn again with the fuse clamped there- 
to. 

The H. W. Johns-Manville Company, 
New York, is the sole agent for 
Sachs “Noark” enclosed fuses and fuse 
protective devices. 


The cover may then be with- 


operated by Chandler & Taylor: engines. 
There are also one “Admiralty” pump and 
one Worthington pump, and a Cochrane 
feed water heater with a Holly gravity 
return system. The plant may be pur- 
chased in its entirety, or, if the buyer so 
desires, any of the component parts may 
be secured. 
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The New Whitney Hot-Wire Meas- 
uring Instruments. 

The 1904 edition of the Whitney Elec- 
trical Instrument Company’s pocket -cata- 
logue of its measuring instruments shows 
a line of voltmeters and ammeters of the 
hot-wire type on which the concern has 
been working for a long time past. The 
principle on which these instruments op- 
erate is novel, and their features are such 
as to constitute a distinction in the art 
of measuring apparatus of this class. Fig. 
1 is a diagrammatic illustration of the 
underlying principles. 

A wire a-b, of high resistance, low-tem- 
perature coefficient and non-oxidizable 
metal, is secured at one end to a plate c, 
passed around a pulley d secured to a shaft 
e, and its free end brought back again 
and mechanically though not electrically 
attached to the same plate c. Plate c 
is kept under stress by the spring f, which 
constantly tends to pull it in a direction at 
right angles with the axis of the shaft e, 
and is so guided that it can be moved 
in that one direction only. To the shaft 
e is likewise secured an arm g, bifurcated 
at one end and counterweighted at the 
other. Between the extremities of the bi- 
furcated ends of the arm g is another shaft 
h, on which there is a small pulley and to 
which is attached the needle 1 that gives 
the desired indications; a fine silk fibre 
is attached at one end to one of the arms 
of g, then passes around the pulley and 
the staff h, and finally has its other ex- 
tremity secured to the other arm. The 
arms are springy and serve to keep the 
silk fibre taut. The current to be meas- 
ured flows through the wire a only, enter- 
ing and leaving as indicated by the arrows. 
Evidently, when a is heated by the passage 
of current, it expands, which, as a and b 
were originally under the same tension, 
makes a’s tension relatively less than that 
of b, and equilibrium can be restored only 
when the pulley d rotates sufficiently to 
again equalize the strain. The rotation of 
d, of course, carries g with it and g, in 
moving, causes the silk fibre to rotate the 
shaft which carries the needle. If the 
temperature of the air surrounding the 
instrument changes, a and 6 are affected 
alike, and their resulting equal expansion 
simply results in a movement of the plate 
e back or forth in its path without any 
tendency to rotate the pulley. 

The advantages, the makers claim, of 
the above construction are: 

First—The member which compensates 
for the expansion of the active wire, due 
to the temperature changes of the sur- 
rounding atmosphere, is not only of the 
same material as the expansion wire itself, 
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but is actually a piece of the same wire, 
and hence has exactly the same mass and 
physical characteristics. The compensa- 
tion must, therefore, be perfect. 
Second—lIt will be noted that the only 
tension on the wire is that of the spring 
f, which in practice is found to be only 
a small fraction of that necessitated by the 
older construction. The less the wire is 
stressed, the less will naturally be the 
fatigue, and hence the less the error due to 
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this cause. The Whitney Electrical In- 
strument Company does not claim to have 
entirely eliminated fatigue by this modi- 
fication, but repeated tests have so far 
failed to disclose an error due to that cause 
of over three-quarters of one per cent, and 
this error entirely disappears if, after 
being left in circuit for a few minutes, the 
current is temporarily disconnected, the in- 
strument needle adjusted to zero by the 











DETAILS OF NEw Hot-WIRE MEASURING 
INSTRUMENT. 
simple means provided for that purpose 
and more particularly described later on, 
and current again turned on. 

The third objection of great liability 
to burn out on relatively small overloads 
is met by the fact that the new Whitney 
instruments seem inherently more sensi- 
tive and are hence normally worked at a 
lower temperature. This margin of safety 
is such that it is stated that an overload 
sufficient to cause the indicating needle 
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to swing over 120 degrees beyond the ex. 
treme normal limit of the scale when ‘the 
cap is removed, may be carried continuoys. 
ly without even affecting the calibration 
The zero adjustment used in this ney 
line of apparatus is also novel. The con- 
ventional method of adjusting zero errors 
in hot-wire apparatus consists in vary; 
the stress on the active wire by movi 
one of the abutments to which the wire jg 
attached, a procedure which is objection. 
able in that the wire is a member which 
should be tampered with as little as pos. 
sible. In the new Whitney instruments 
the entire moving system, diagrammatical. 
ly shown in Fig. 1, is mounted on q 
single base plate that is free to rotate 
over a small angle around a. heavy shaft 
secured to it immediately below and in 


- line with shaft h around which the neadle 


swings. By means of a lever secured to 
this base plate and projecting slightly 
beyond the cap that covers the mechanism, 
the position of the needle relative to the 
scale may be altered at will without inter. 
fering with the wire in any way. 

While already nearly dead beat in their 
action, an auxiliary damping device, not 
shown in Fig. 1, is employed, this con- 
sisting of an aluminum disc secured to 
the shaft to which the needle is attached 
and swinging between the jaws of a small 
permanent magnet. 

The above instruments are made in both 
portable and switchboard patterns, of any 
range from three volts upward and two 
hundred milliamperes upward. The an- 
meters are all worked on shunts which 
are contained inside of the instrument case 
in the small sizes and are separate in the 
large ones. An idea of the sensibility can 
be obtained from the statement that the 
ammeters work on shunts giving a drop of 
but two hundred millivolts, which is con- 
siderably less than anything heretofore 
attained. 

Machado & Roller, 203 Broadway, New 
York city, who are the general sales agents 
for Whitney electrical instruments, report 


that they have already reccived a gratify- 
ing number of inquiries and orders, and 
that the commercial performance of the 
meters shipped has been entirely satisfac- 
tory. An illustration of a portable volt- 
meter of this class is given in Fig. 2. 








Electric Power for Cotton Mills. 

The Cape Fear Electric Power Com- 
pany has about completed its dam # 
Fayetteville, N. C. The dam is 1,500 feet 
long and backs up the water for twelve 
miles. A number of cotton mills am 
manufacturers, as well as the new cotton 
mill to be built by a company - 
by Mr. William Coleman, at Fayette lle, 
will make use of the new power. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


NEW TELEPHONE COMPANY FOR NEW JERSEY—tThe Tele- 
phone and Telegraph Company of New Jersey has been incorporated 
at Trenton, N. J., with a capital stock of $250,000. The purpose 
of this company is to construct and operate lines of electric tele- 
phone and telegraph. The incorporators are Alfred E. Holcomb, 
H.W. Brigham, G. H. Minster, Samuel S. Moore and Robert Bain. 
The principal office is in Jersey City. 

NIAGARA POWER COMPANY GETS FRANCHISE FROM 
LOCKPORT, N. Y¥.—The common council of Lockport, N. Y., has 
granted @ franchise to the Niagara, Lockport & Ontario Power Com- 
pany, composed oi Lockport, ‘Syracuse and New York directors, to 
utilize the city streets for supplying heat, light and electric power. 
By the terms of the franchise the power must be generated from a 
canal built from the Niagara river to Lockport within ten years, and 
$50,000 must be expended on the canal at Lockport within a year. 


PERMANENT RECEIVERS APPOINTED FOR THE RICH- 
MOND PASSENGER AND POWER COMPANY—Notice has been 
given by the Richmond Passenger and Power Company that the 
Merchants’ Trust Company, of New York, has been removed as 
trustee of that company, and that the Central Trust Company has 
been made trustee. On the petition of the Central Trust Company, 
as trustee, Messrs. Northrup and Wickham have been appointed 
receivers of the Richmond Passenger and Power Company by Judge 
Waddill. 


INCORPORATION OF AN EXTENSIVE ELECTRIC RAILROAD 
—The Buffalo, Batavia & Rochester Railway Company has been in- 
corporated at Albany, N. Y., with a capital of $3,500,000. The pur- 
pose of the company is to construct and operate a street electric 
railroad sixty-five miles long, from Williamsville, Erie County, to 
Rochester, with a branch to Akron, Erie County. The directors are 
L. L, Lewis, Stuart R. Mann, Spencer Kellogg, George L. Lewis, 
George E. Pierce, William N. Everts, Charles N. Almy, Robert 
Leslie, L. L. Lewis, Jr., and William C. Carroll, of Buffalo, and 
L. L. Grove, of Williamsville. The principal office is in Buffalo. 


ALASKAN TELEGRAPH COMPLETED—tTelegraphic communi- 
cation has been established between Seattle, Wash., and all points 
of Alaska. At 4.47 o’clock on the afternoon of October 6 the follow- 
ing official message was received at Seattle, Wash:: “Sitka, Alaska, 
October 6, 1904. The completion of the government cable from 
Valdez to Sitka, making a complete connection by an all-American 
line with forty-six stations in Alaska, is the beginning of a new 
era for Alaska. Wagon roads and railways will open up the greatest 
mining centre of the world. Other industries will quickly follow 
and ensure this country’s future prosperity. William L. Diston, 
acting governor of Alaska.” 


GOOD SHOWING OF CONNECTICUT RAILWAY AND LIGHT- 
ING COMPANY—The annual report of the Connecticut Railway and 
Lighting Company for the fiscal year ending June 30 has been filed 
with the railroad commissioners, Hartford, Ct. This report makes 
4g00d showing for the company, giving a surplus to the amount of 
$46,257, The surplus for the year ending June 30, 1903, was $1,151.- 
36. The authorized capital of the company is $15,000,000. The 
company’s earnings for the year were $1,248,670. The funded debt 
18 $11,259,342. The miles run were 5,590,145, and the number of 
Passengers carried was 30,087,145. Alden M. Young is president 
ot the company; J. 1, Sewell, general manager; Lewis Lillie, secre- 
lary and treasurer, and Walton Clark, managing director. 


tee RAILWAY SYSTEM FOR NORTH GEORGIA—The 
to rae Georgia & South Carolina Railway Company has applied 
ten she of Whitefield County, Ga., for a charter of incorpora- 
: ; $3,000,000 capital stock. The incorporators are W. B. Frink, 
ee ee E. N. Frink, D. J. Haynes, of New York city; J. 
Keingh fea W. McAfee, E. N. Butt, William M. Wilson, J. B. Mc- 

Merrill Skinner, of Blue Ridge, Ga. The object of the 


company is to build an electric line from Clayton, in Rabun County, 
Ga., through Union, Fannin and Towns counties to Ducktown, 
Tenn.; thence through Walker County, Ga., to Chattanooga. The 
road will be over 200 miles long, and will, it is expected, aid 
materially in developing the copper and iron ore region in that 
section. 


BALTIMORE COMPANY TO BUILD NEW LIGHT PLANT— 
The Baltimore Electric Power Company has been incorporated by 
Messrs. John T. Stone, president of the Maryland Casualty Com- 
pany; David E. Evans, president of the Maryland Telephone Com- 
pany; Henry W. Webb, vice-president and general manager of the 
Maryland Telephone Company; Robert F. Bonsal, treasurer of the 
Maryland Telephone Company, and William P. Spring, auditor of 
the Maryland Telephone Company. This company is to construct 
the power and light plant of the Maryland Telephone Company. 
The authorized capital stock is $2,500,000, divided into 50,000 shares 
of $50 each. Besides this the company is authorized to issue 
$7,500,000 of bonds. 


NEW TELEPHONE AGREEMENT—It is announced that the 
Providence Telephone Company, with the Southern New England 
Telephone Company, has agreed to relinquish its rights in the towns 
of Westerly, Hopkinton, Richmond, Charlestown, Stonington and 
North Stonington to the Westerly Automatic Telephone Company. 
The Westerly company will become a licensee of the American Tele- 
phone and Telegraph Company, and a sub-licensee of the Providence 
Telephone Company; and the wires of the latter company and those 
of the Southern New England Telephone Company will be the 
property of the Westerly corporation. The trunk lines of the Ameri- 
can Telephone and Telegraph Company will remain the property of 
that company. The agreement between the companies involves the 
payment of stock of the Westerly company to the Providence and 
Southern New England companies for the rights and equipments of 
these concerns, and the appointment of two new directors to the 
board of the Westerly company, two from the Providence company 
and two from the Southern New England company. 


NAVAL WIRELESS TELEGRAPHY—Admiral Manney, chief of 
the bureau of equipment of the navy department, has been pushing 
with great energy the establishment of wireless telegraph stations 
for naval and general maritime use. A report made by him to 
the secretary of the navy shows that the bureau has already estab- 
lished twenty-two stations along the coast. It contains a list of sixty 
additional points where the wireless system is to be installed. The 
stations already established are Cape Elizabeth, Portsmouth, Cape 
Ann, Boston, Cape Cod, Newport, Montauk Point, New York, Nave- 
sink, Cape Henry, Norfolk, Annapolis, Washington, Key West, Dry 
Tortugas, Pensacola, San Juan, Culebra, Yerba Buena Island, Mare 
Island, Cabras Island and Cavité. The stations to be established are 
Frenchman’s bay, Sankaty Head, Nantucket, Nantucket Shoal Light- 
ship, Absecom Light, Cape Henlopen or Delaware Breakwater, As- 
sateague Island, between Currituck Beach Light and Bodie Island 
Light; Cape Lookout, Cape Fear, Cape Romain, Charleston, Savan- 
nah river, Cape Canaveral, Cape Florida, Alligator Reef, Boca 
Grande, Tampa, Cedar Keys, Cape San Blas, Mobile bay, mouth of 
the Mississippi river, New Orleans, Racoon Point, Sabine Passage, 
Galveston, mouth of the Rio Grande river, Bahia Honda, Cuba; 
Guantanamo, Cuba; west end of Porto Rico, Panama canal, east end 
of Panama canal, west end of San Diego, San Pedro, Point Concep- 
tion, Point Sur, Point Arena, Cape Mendocino, Cape Blanco, Colum- 
bia river, Cape Flattery, Port Townsend, Bremerton, Wash.; Sitka, 
Dutch Harbor, Kiska Island, Honolulu, Midway Island, Guam, Tu- 
tuila, Cape Bojeador, Point Piedras, Capones, Olongapo, San: Ber- 
nardino, Point Suban, Point Cebu, Point Tabuna, Iloilo, Suriabo 
Straits and Basilan Straits. 

ELECTRICITY FOR THE LONG ISLAND RAILROAD—It is 
announced that about 100 miles of the Long Island Railroad system 
will be operated by electricity early next year. For several months 
the Long Island Railroad Company has been building a large power- 
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house at Long Island City, and it is expected that this will be ready 
for use next spring. The electric system for the short-haul service 
will be the third rail. 


SAO PAULO. POWER COMPANY TO PURCHASE NEW EQUIP- 
MENT—It is announced that the Sao Paulo Light and Power Com; 
pany, of Sao Paulo, Brazil, will be in the market very soon for 
additional equipment which will necessitate the expenditure of about 
a million dollars. F. S. Pearson, 29 Broadway, New York city, is 
the consulting engineer, and W. P. Plummer, of the same address, 
is the purchasing agent. 


ELECTRIC LIGHTING. 


FARGO, N. D.—The electric light plant at Walhalla is being 
enlarged. 


WAVERLY, IOWA—At a special election it was voted to install 
a municipal electric light plant. 


ALVARADO, TEX.—E. Ouilitch has sold his electric light plant 
to the Alvarado Water, Light and Power Company. 


PITTSBURG, PA.—The council has authorized the expenditure 
of $33,742 for improvements to the electric light plant. 


LINDBORG, KAN.—It is expected that an electric light plant 
will be installed in Lindborg within a few months. The Commer- 
cial Club is interested in the plan. 


OAKLAND, CAL.-—Plans are being drawn for the new buildings 
of the Washington Water Power Company at Spokane. Between 
$35,000 and $40,000 is to be expended. 


DENVER, COL.—An engine with a capacity of 45,000 incandes- 
cent lights of sixteen candle-power each is being installed in the 
plant of the Denver Gas and Electric Company. 


NEW HOLLAND, PA.—M. Nolt has secured a contract to fur- 
nish the borough with electric lights. His plant is located on 
Conestoga creek, about two miles north of the town. 


BARABOO, WIS.—It is reported that the Chicago & North- 
western Railway Company will erect a new electric light plant in 
this city to light its shops, roundhouse and the general offices. 


BIRMINGHAM, ALA.—The town of Eupora, in Webster Coun- 
ty, is to have an electric light system to be installed by a private 
corporation. The improvement represents an investment of about 
$10,000. 


ALVARADO, TEX.—The Alvarado Water, Light and Power 
Company, represented by A. J. McQuatters, has purchased the 
electric light plant here from E. Quilitch. The consideration was 
about $6,000. 


DAVENPORT, IOWA—The Black Hawk Electric Company has 
been awarded the contract for installing an electric plant for the 
Public Water Company, of Ottumwa. The plant will cost in the 
neighborhood of $14,000. 


ABERDEEN, MISS.—The city council has ratified the purchase 
of the E. M. & J. K. Jones electric light plant, and the property 
has been turned over to the city. E. M. Jones will be the superin- 
tendent and general manager. 


SAN FRANCISCO, CAL.—Work has begun on the construction 
of a $50,000 auxiliary transforming station for the North Mountain 
River Power Company on the water front. The Humboldt Construc- 
tion Company has the contract. : 


CLINTON, N. Y.—At a special election the citizens voted to bond 
the village for $7,000, which sum is to be placed in the hands of 
the village trustees to install poles, wires, lamps, etc., necessary to 
distribute current throughout the streets. 


JEFFERSON CITY, MO.—The Jefferson City Light, Heat and 
Power Company has been sold to a Chicago syndicate headed by 
W. N. Horner. The consideration was $80,000. The new manage- 
ment contemplates improving the plant and increasing its capacity. 


BRIDGEPORT, CAL.—It is reported that the Standard Com- 
pany, of Bodie, will furnish the town of Bodie with electric lights. 
The company has been making a number of improvements at its 
power station at Green creek, and is now installing a new generator. 
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MANISTIQUE, MICH.—A contract for the construction of 
new power station has been awarded by the Manistique Light op 
Power Company to a Chicago concern. The building yi be of 
steel, concrete and stone, and calls for an expenditure of $50,000 


MARSHALL, MICH.—The common council has given the electric 
light commissioners authority to install the machinery for g new 
system of alternating-current street arc lights to replace the ald 
lamps which have been in use since 1890. The change yi cost 
$2,800. 


STANWOOD, WASH.—Frank H. Rhoads is back of a Project 
to install an electric light plant in this city. It is thought that 
ample power could be secured from Pressline lake. Current wou 
also be furnished to the towns of Florence, Cedarhome ang Syl- 
vana, all within five miles of Stanwood. 


JUNCTION CITY, CAL.—Work is progressing on the power 
plant and transmission lines of the North Mountain Power Con. 
pany. The power plant is about completed, and much work has 
been done on the transmission system. It is expected that the 
entire plant will be completed and delivering power to Eureka by 
January 1. 


MARION, IND.—The Citizens’ Heat and Light Company has 
accepted the franchise recently granted it by the city council 
Much of the preliminary work has been disposed of and the com. 
pany is rapidly getting into shape to carry out its plans. The 
promoters expect to begin work upon the power-house at once and 
have it in operation in a short time. 


CHARLOTTETOWN, P. E. I—The city council at a recent 
meeting passed a resolution authorizing the employment of electrical 
experts to investigate the question of municipal ownership of the 
town lighting service. The DeLano Osborne Engineering Company, 
consulting engineer, of Toronto and Montreal, will prepare plans 
and estimates of the cost of installation and operation of a suitable 
plant. 


PITTSTON, PA.—Improvements are under way at the plant 
of the Citizens’ Electric Illuminating Company that will more 
than double its capacity. Extensions are being made to the pres 
ent building which will add about 2,000 square feet of floor space, 
and the dimensions of the boiler room are being increased to ‘make 
room for Babcock & Wilcox boilers sufficient to generate 600 horse 
power. A new switchboard will also be installed. 


OBITUARY NOTICES. 


MR. PIBRRE B. CORNWALL died in San Francisco, Cal, 0 
the evening of September 25. Mr. Cornwall was born in Delaware 
County, N. Y., November 23, 1821. He was one of a party of six that 
journeyed to California in 1848, prior to the great gold boom. He 
was the organizer of the Black Diamond Coal Mining Company, the 
Bellingham Bay & British Columbia Railroad, the California Elec- 
tric Light Company and the Mutual Electric Light Company, all of 
California. He was chairman of the California Republican stale 
committee, and was the last surviving member of the first California 
legislature, and also of the first California constitutional convention. 
Mr. Cornwall was a president of the Society of California Pioneers; 
and a member of the board of regents of the University of California. 


MAJOR-GENERAL CHARLES EDMUND WEBBER died o2 
September 23 at London, England. Major Webber was born in 1838. 
He was a conspicuous figure in the service of the British ary, 
and received a number of decorations for gallantry in pattle. He 
was the founder of the old Society of Telegraph Engineers, 20W 
Institution of Electrical Engineers, of Great Britain, and was 
president of this organization in the year 1882. Last May he oe 
elected an honorary member of this institution by the 9 
He was a juror of several electrical exhibitions between 1880 an 
1890. For four or five years he was managing engineer and se 
tor of the old Anglo-American Brush Electric Light Corporation, an 
at one time was chief engineer of the City of London onl 
Lighting Company, and had been on the board of the Chelsea 
tric Supply Company. He was buried on Wednesday m0 
September 28. 
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PERSONAL MENTION. 
DAY ALLEN WILLEY has contributed an interesting arti- 
titled “Writing for the Magazines,” in the October issue of 
* : a 'g Magazine, published at Washington, D.C. Mr. Willey is a 
pres great versatility, and has contributed a number of articles 


to the technical press. 

MR. J. DeSMET MAGUIRE has resigned his position as special 
representative of the National Electric Company, Milwaukee, Wis., 

sume the presidency of the American Electric and Controller 

phone with headquarters at 12 Dey street, New York city. Mr. 
Maguire’s previous connections were as assistant electrical engineer 
of the Metropolitan Street Railway Company, of New York, and he 
was also very popularly known as the president of the Magnet Wire 
Company, New York city. 

MR. OLIVER F. CONKLIN, electrical engineer of the Robbins 
& Myers Company, Springfield, Ohio, was a visitor to New York last 
week. Mr. Conklin has been making extended enquiries into the 
condition of business throughout the country, and reports that, par- 
ticularly in the Middle West, there are evidences that the manufac- 
turers of electrical supplies will have a very busy season. The 
Robbins & Myers Company is ready for the market with a strong 
line of its popular specialties. 


MR. 


MR. H. L. RISELEY, chief engineer of the Newcastle-on-Tyne 


Electricity Supply Company, Limited, is visiting the United States, 
spending some time in St. Louis and New York. The Newcastle- 
on-Tyne company is one of the largest in Europe, and generates 
energy for the Armstrong-Woodworth Shipbuilding Works, as well 
as a number of other large industrial enterprises. The plant of this 
company also furnishes power to the electric line recently inaugu- 
rated by the Northeastern Railway. 

MR. J. C. SMITH has been placed in charge of a new district 
established by the Western Union ‘1elegraph Company. This district 
is to be known as the fourth district, western division. Mr. Smith 
has for some time been manager of the Western Union office at 
Chicago. His new headquarters will be at Dallas, Tex. He is well 
known in the Southwest, having formerly been manager at Galves- 
ton, Tex. The new district will embrace the lines and offices in 
Texas and Louisiana and include Texarkana, Ark. This territory 
has heretofore been in the second district. 

MR. CHARLES F. SCOTT, as chairman of the reception com- 
mittee of the American Institute of Electrical Engineers which 
entertained the foreign electrical visitors in Pittsburg, Pa., has 1e- 
ceived 2 memorable token from the representatives of the British 
Institution of Electrical Engineers in the form of a telegram sent 
just before their departure for Europe. The telegram reads: “we 
desire to tender to you and your committee our warmest thanks 
for the kind hospitality accorded to the British Institution of 
Electrical Engineers while visiting your city.” 


ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB, OF PHILADELPHIA—The directory 
of the Engineers’ Club, of Philadelphia, including the charter and 
by-laws revised to June 30, 1904, has been issued. This directory 
is presented in a form convenient for carrying in the pocket. It is 
tastefully bound in a dark blue flexible leather cover. The present 
officers of the club are Carl Hering, president; Horatio A. Foster 
and Thomas C. McBride, vice-presidents; J. O. Clarke, secretary, 
and George T. Gwilliam, treasurer. 


THE WORCESTER POLYTECHNIC BRANCH OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL ENGINEERS—The first meet- 
ing of the Worcester Polytechnic branch of the American In- 
stitute of Electrical Engineers was held on September 30. 
There were thirt y-five members and visitors — present. The 
meeting was called to order by the president, J. H. Johnson, 
class of 1905, who gave a brief description of the formation of the 
branch and its objects. The speaker of the evening was Mr. H. C. 
Walter, who presented an original paper on “The Experimental De- 
termination of the Regulation of Alternators.” This paper gave 
the results of a series of experiments conducted at Purdue Univer- 
‘ity, La Fayette, Ind., by Messrs. Riebel and Martin. Four different 
a Were used in these experiments, and each method was 
“oe and explained by means of lantern slides. A meeting 

eld on October 14, when the Institute papers on high-tension 
‘tangmission were discussed. 
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ELECTRICAL SECURITIES. 

Although in some quarters it was predicted that the buoyancy 
of the stock market during the last two weeks was due to profes- 
sional manipulation, and a reaction was about due, the market 
last week attained a new record for active dealings. On at least 
three days there were dealings in some 4,000,000 shares. The clos- 
ing prices for the week show a general gain. One of the encourag- 
ing characteristics in the recent market development is the con- 
tinued confidence of the adherents of a rising market. Despite the 
continued advantageous quotations, there has been no extensive liqui- 
dation, and it seems barely probable that, under the prevailing cir- 
cumstances, those who have stocks to sell will hold them in the hope 
of better chances. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 8. 


New York: Closing. 
Brooklyn Rapid Transit.................... 58% 
CREE GE oo od he Scie dee dandsaews 211 
Be a ee oe a 172 
Interborough Rapid Transit................. 147 
Minas County Wiectries. occ... cos cece ceccwes 188 
De ee ee 154% 
Metropolitan Street Railway................ 120% 
New York & New Jersey Telephone.......... 156 
Westinghouse Manufacturing Company...... 180 


The earnings of the Brooklyn Rapid Transit Company show 
a gain of $300,000 for the first three months of the current fiscal 
year, beginning July 1. This makes the earnings for the twelve 
months preceding October 1 just above $15,000,000. The gross 
earnings for the year ending July 1 were $14,738,709, an increase 
for the year of $1,458,000. ; 

The Commercial Cable Company offers to shareholders $1,000,000 
unissued share capital pro rata at par, under the following con- 
ditions: each shareholder of record October 25 shall have the privi- 
lege of subscribing to one new share for every fifteen held on that 
date. Subscriptions must be made not later than October 25, and 
accompanied by payment in full for shares subscribed for. The 
right to subscribe will cease on that date. 


Boston: Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 257% 
Minmumehumetia TSCttie. cc <a isk cide sieccdewns 56 
New England Telephone.................... 130 


Western Telephone and Telegraph preferred... 92 


The Edison Electric Illuminating Company has declared a regu- 
lar quarterly dividend of 2% per cent, payable November 1 to 
stock of record October 12. 


Philadelphia . Closing. 
Electric Company of America............... 83% 
Electric Storage Battery common........... 66% 
Electric Storage Battery preferred.......... 661%, 
PPESIRGGURIR TRNOOONNG 6 <3 55's Soi dewcieeetecccns 7 
RN Is cao dk wield eee Wameoee wees ace 55% 
United Gas Improvement... .. 2... ..cscccees 96 

Chicago: Closing. 
Ce III oo oon 5 ke Sai ecducwes 121 
Cee HN osc 5 ovo ic eda cacuenes 152% 
Metropolitan Elevated preferred............ 62 
National Carbon common................... 32 
National Carbon preferred.................. 107 
Union Traction Comme... ....cccccccccccce 7 
Union: Fraction -proferted:: . co's cece ccwess 32 


It is stated that September was one of the best months in 
the year for the National Carbon Company. The directors will 
meet in Cleveland about the last week in October to take action 
on the usual quarterly dividend of 1% per cent on the preferred 
stock, payable November 15. 

Applications to the Chicago Edison Company for current dur- 
ing September were 20 per cent larger than for the same month 
last year. 
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NEW INCORPORATIONS. 

MADISON, WIS.—Pine Bluff Telephone Company. $10,000. 

JACKSON, MISS.—Amory Light and Power Company. $8,000. 

CASSVILLE, MO.—The Cassville Milling and Power Company. 
$15,500. 

PLATTSBURG, OHIO—Home Telephone Company. 
from $10,000 to $20,000. 

ST. LOUIS, MO.—Kinloch Long-Distance Telephone Company. 
Increased from $2,000,000 to $3,000,000. 

GUTHRIE, OKLA—Star Telephone Company. $1,000. 
porators: W. L. and M. J. Miller, and J. S. Huffman. 

AUSTIN, TEX.—Hubbard City Telephone Company. $5,000. In- 
corporators: C. W. Hobson, A. L. Collins and Hyde MacFarlan. 

COLUMBIA, S. C.—The Graniteville Telephone Company. $3,- 
500. Incorporators: W. A. Giles, T. H. Rennie and G. -L. Knight. 

PHOENIX, ARIZ.—Badger Telephone and Telegraph Company. 
$1,000,000. Incorporators: F. M. Fish, W. G. Whitehead and J. K. 
Fish. 

NEW YORK, N. Y.—New York & Montauk Telephone Company. 
$5,000. Directors: F. W. Miller, L. G. Johnson and B. L. Schuman, 
New York. 


FAIRFAX, OKLA.—The Fairfax Telephone Company. $10,000. 
Incorporators: John A. and C. Eby, of Holt, Mo.; R. C. and E. Nash, 
of Fairfax. 


PORTLAND, ME.—Bucksport Lighting Company. $15,000. 
President, H. L. Cram, Portland, Me.; treasurer, A. J. Desmond, 
Portland, Me. 


BIRMINGHAM, ALA.—Magnolia Electric Railway and Power 
Company. $250,000. Incorporators: J. H. Price, C. V. Ratcliff and 
L. E. Schilling. 


ALBANY, N. Y.—The Madrid Telephone Company. $10,000. In- 
corporators: E. M. Akins, Lisbon, N. Y.; G. P. Hosford, F. T. 
Rutherford, Madrid, N. Y. 


INDIANAPOLIS, IND.—Western Grove Telephone Company. 
$320. Directors: W. F. Thomas, J. C. Hamilton, J. Binford, Sylves- 
ter Jessup and C. W. Pusey. 


NORMAN, OKLA.—The Farmers’ Central Telephone Company. 
$5,000. Incorporators: G. E. Fuller and J. W. Abscher, of Franklin, 
and J. P. M. Ham, of Norman. 


COLUMBUS, OHIO—The Oil Belt Telephone Company. $25,000. 
Incorporators: Harry BE. Graham, C. M. Graham, E..N. Graham, 
Edelbert Graham and Joseph R. McKnight. 


WILMINGTON, DEL.—The Fairchild & Olney Machine Com- 
pany; to construct and operate by electricity or other motive power 
railways and rapid transit lines. $300,000. 


COLUMBUS, OHIO—The Ottumwa Telephone and Electric Com- 
pany. $150,000. Incorporators: J. A. Smith, E. A. Williams, Charles 
K. Carter, Fred L. Taft and G. M. Wagner. 


COLUMBUS, OHIO—Marion-Bucyrus Railway and Light Com- 
pany. $250,000. Incorporators: Ellis Bartholomew, G. K. Canfield, 
Charles B. Selby, G. A. Bartholomew and P. W. Ditto. 


HARRISBURG, PA.—St. Marys Street Railway Company; $42,- 
000; president, Harry G. Stackpole, Ridgeway. Sunbury & Selins 
Grove Street Railway; $30,000; president, L. G. Brown, York. 


SPRINGFIELD, ILL.—Wisconsin Railroad Company. $25,000. 
Incorporators and directors: Robert E. Burke, Henry Lutzen- 
kirchen, Clayton E. Crafts, Harry K. Crafts and Abraham L. Shiff- 
man, all of Chicago. 


JERSEY CITY, N. J.—Panama-American Corporation; to manu- 
facture, store, sell and distribute electricity and gas for light, heat 
and power. $200,000. Incorporators: Luis P. Nebot, Brooklyn; 
Kingsland N. Spencer, Tarrytown, and J. Samuel Piza, East Orange, 
N. J. 


Increased 


Incor- 


PITTSBURG, PA.—O’Hara Street Railway Company; $42,000; 
directors, William A. Stone, Allegheny, P. Ridge, Stephen Stone, 
A. P. Meyers, Joseph Keeling, Pittsburg. Harmer Street Railway 
Company; $24,000; directors, Joseph Keeling, Frank W. Jarvis, 
P. Ridge, Stephen Stone, A. P. Meyer, Pittsburg. 
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TELEPHONE AND TELEGRAPH, 
DETROIT, MICH.—The Bell Telephone Company ig installing 
new system in Windsor. 6 
UNIONTOWN, PA.—The Tri-State Telephone Company has 
pleted its line to Point Marion. ned 
ST. JOHN, KAN.—The St. John Telephone Company igs install 
ing a new central exchange here. , 


JACKSONVILLE, FLA.—The Postal Telegraph Company has 
opened a new office at Jacksonville. 


CONTINENTAL, OHIO—The farmers in the Vicinity of Rice 
have organized a telephone company. 


YORK, PA.—The United Telephone and Telegraph Company 
will rebuild its entire line in Littlestown. 


JOHNSTOWN, PA.—The Bell Telephone Company has made; 
nections with Berlin, Meyersdale and other points. 


FARGO, N. D.—The long-distance telephone line igs to be extend- 
ed from Cando to Bisbee, Rolla and Perth this fall. 


LITTLE ROCK, ARK.—The Black Springs Telephone Company 
has started work on a new line to Cherry Hill and Oden. 


COLOMA, MO.—The Carroll County Telephone Company has gold 
its exchange and rural lines running into Tina to the town. 


TILTON, N. H.—The Citizens’ Telephone Company is putting 
in a line to Northfield Center, and expects to continue it to Canter. 
bury. 


GAZELLE, CAL.—The Moffit Creek Lumber Company is buili- 
ing a telephone line from Gazelle to its mill, a distance of ta 
miles, 


EL PASO, TEX.—The Southwestern Telephone Company will 
extend its line to Clint, San Elizario and Ysleta, in the direction of 
Uvalde. 


DAYTON, OHIO—The $250,000 bond issue of the Home Tele 
phone Company has been taken up by the Dayton Savings and 
Trust Company. 


ADAMS, NEB.—F. B. Daser is president, and W. C. Gray, secre 
tary-treasurer, of a company which will install a local telephone sys 
tem by December 1. 


SAN FPRANCISCO, CAL.—The Pacific States Telephone Com- 
pany will build a three-story building at West Mission and Crocker 
streets, to cost $50,000. 


SAN DIEGO, CAL.—The local system, built and owned by W.f. 
Holt, has been sold to the Arizona Consolidated Telegraph ani 
Telephone Company for $15,000. 


RIVERSIDE, CAL.—The Home Telephone Company has bea 
granted a franchise to build and operate a telephone line betwee 
Riverside and the north county limits. 


‘COTTONWOOD, MINN.—The Home Telephone Company has # 
cured a sufficient number of patrons to warrant the construction of 
three rural telephone lines. Work will begin at once. 


GALVESTON, TEX.—A new company has been formed in this 
city entitled the Humble Telephone and Telegraph Company, for 


‘the purpose of connecting with the oil field at Humble. 


INDEPENDENCE, MO.—J. S. Haley has sold the independent 
telephone exchanges in Warrensburg and Knobnoster, Mo, to the 
Kinloch Long-Distance Telephone Company, of St. Louis. 


La GRANGE, GA.—Arrangements have been perfected oo 
will connect La Grange local telephone system with 125 new te 
phones located among the farm houses in Harris County. 


BANGOR, ME.—Milliken, Wren & Porter are building @ _ 
line from Sherman to Island Falls. They expect to build to Smym 
Mills this fall and in the spring to run a line to Kingman. 


d 

RUTLAND, VT.—Work on the new line of the New vat 

Telephone Company from Burlington to this city is being. pus” 
and it is expected that it will be completed in a few weeks, 


WRAY, COL.—The Wray Telephone Company has its ote 
pleted west to Brush, east to Stratton, Neb., and southeast 
Francis and Atwood, Kan., besides local exchanges’ at 
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d Haigler, Neb., at St. Francis, Kan., and. Wray, Yuma 


aD 
age Col, and many ranch lines and county lines from each 
an eid 


of these points. 

HAMILTON, OHIO—An independent telephone company to fur- 
ish a local service to Milcreek valley business men is being talked 
7 by members of the Elmwood Place Business Men’s Club. 


BUFFALA, N. y.—Announcement is made of the opening of the 
New York Central’s private telephone system between New York 
and Chicago. The line represents an expenditure of $200,000. 


JACKSONVILLE, FLA.—The Jacksonville Telephone Company 
has been reorganized by the formation of a company with J. C. 
L'Engle and others as incorporators. The capital is $100,000. 


UTICA, N. Y.—The Central New York Telephone and Telegraph 
Company has been granted by the Geneva officials the privilege of 
building an extension to the municipal subways in that city. 


TILTON, N. H.—The Citizens’ Telephone Company has begun 
to build a line to Northfield Center. From there it is expected 
that it will run to Canterbury and connect with the Canterbury 


line. 

NEWARK, OH1O—The Newark Telephone Company is extend- 
ing a side line from the Newark and Mt. Vernon road up the Welsh 
Hills road, three miles north of the city, where it has a number of 
new subscribers. 


HANNIBAL, MO.-—The stockholders of the Bluff City Telephone 
Company have elected the following directors: J. F. Davidson, 
George W. Whitecotton, J. P. Hinton, T. G. Dulany, W. C. Kettering, 
M. G. Conger and W. C. Keeler. 


CRIPPLE CREEK, COL.—It is announced that the Colorado 
Telephone Company will install an automatic system in this city. 
The improvements to be made in the Cripple Creek district will 
cost approximately $100,000. 


DAYTON, OHIO—The village council of Miamisburg has granved 
a franchise to the Montgomery County Telephone Company. The 
company is composed largely of Dayton business men, who are also 
stockholders in the Home Telephone Company. 


MONTICELLO, ILL.—The People’s Telephone Company has sold 
its system to the Maroa Mutual Telephone Company, possession to 
be given November 1. The consideration is $13,500, being $45 per 
telephone for 300 telephones. This gives Maroa one system. 


NEWARK, N. J.—Work will shortly be begun upon a five-story 
brick and stone structure at the corner of Gates avenue and Bloom- 
field avenue. The building is to be erected by the New York & 
New Jersey Telephone Company, to be used as a telephone exchange. 


SYRACUSE, N. Y.—The Central New York Telephone Com- 
pany is laying conduits in three sections of the city. In them cables 
Will be placed which will do away with the poles and overhead wires 
now in use. The conduits will be four miles in length and will cost 
$80,000. 


GREENFIELD, MASS.—The New England Telephone Company 
will construct a line at once connecting Greenfield and West Deer- 
field. It will run to Stillwater bridge over the Deerfield, and will 
be @ great convenience to West Deerfield. Another line is to be 
built to East Deerfield. 


DES MOINES, IOWA—The Mutual Telephone Company is plan- 
ning extensions of its lines to Adelphia and also to Ivy in the near 
future. These will not only provide good telephone service for these 
towns, but will also benefit the farmers living along the routes, 
some of whom now have private lines. 


FAULKTON, S. D.—The farmers living in the vicinity of Mans- 
field have organized what will be known as the Farmers’ Telephone 
Company. The company will construct a rural telephone line. The 
officers of the company are: president, John Harrington; secretary, 
George Woodford; treasurer, Charles Granger. 


LA CROSSE, WIS.—The line of the Tri-State Telephone Com- 
ped "han La Crosse and connections have been made, thus 
x bed Crosse communication with Minneapolis and all points 
ala oo The large cable across the Mississippi river has 

ed and the line is practically completed. 


1 
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CULLMAN, ALA.—E. T. Gable has sold his interest in the Cull- 
man Telephone Company to S. L. Sherill, of Hartselle, who owns 
the Hartselle telephone system. The interests will be combined and 
the system improved and extended. A line has been already built 
from Hartselle to Lacom. This will be extended to Cullman. 


FITZGERALD, GA.—The Bowen Telephone Company has se- 
cured connections with the Southern Bell Telephone Company, and 
the local exchange is now prepared to furnish long-distance service 
to nearly all parts of the state. The line of the Southern Bell com- 
pany skirts the western and northern boundaries of the city. 


TWO HARBORS, MINN.—E. J. Cooper, of Minneapolis, is in- 
terested in a project to build a telephone line between Two Harbors 
and Grand Marias. The distance between the two points is 110 
miles, and it is said work will be commenced immediately after 
a franchise is secured from the village council of Grand Marias. 


CLEVELAND, OHIO—Secretary F. B. Hoge, of the United 
States Telephone Company, is authority for the statement that 
Pittsburg and Kansas City will be connected by independent lines 
by the first of the year. The work of stringing wires over the 
mountains east of Pittsburg to Philadelphia and Harrisburg is 
rapidly being completed. 


ROMULUS, N. Y.—The county telephone company recently or- 
ganized in this village is to be called the MacDougall Telephone 
Company. Work is to be commenced at once, so that the line will 
be in operation before winter sets in. The stockholders have elect- 
ed the following officers: president, Addison Baldridge; vice-presi- 
dent, R. C. Allen; secretary, Clarence C. Updyke; treasurer, Alex- 
ander Baldridge. 


COLORADO SPRINGS, COL.—M. H. Spere and H. C. Kinsman 
have been granted a twenty-year franchise to conduct an independ- 
ent telephone system in Colorado City. The El Paso Telephone 
Company, capitalized at’ $500,000, has been organized with the 
following officers: president, N. B. Hames; vice-president, William 
Gesford; treasurer, C. D. Taylor; secretary, Robert McReynolds. 
The company expects to begin work at once and ultimately to extend 
the system throughout the siate. 


EL PASO, TEX.—The Colorado Telephone Company now operates 
long-distance telephones into Las Vegas from the north and it is 
announced that it has decided to extend this line as far south as 
Socorro, touching Santa Fe, Albuquerque, Cerillos, Belen and other 
towns. The company, it is said, has appropriated $100,000 to carry 
the work through. It is understood that the idea is to eventually 
extend the line as far as Las Cruces and thus get connection with 
El Paso. 


READING, MICH.—The Reading Central Telephone Company, 
of this place, and the Bell Telephone Company have entered into 
an agreement whereby the Bell people are to have exclusive local 
exchange in Hillsdale city and the Reading Central company is 
to have the remainder of the county. The Bell local exchange in 
this village has been transferred to the Reading company, this 
arrangement gives patrons of these companies access to over a 
thousand telephones in the county. 


UTICA, N. Y.—At a regular meeting of the directors of the 
Central New York Telephone Company held at their building in 
this city, statistics were presented by President U. N. Bethell, 
showing the rapid growth of the Utica exchange and the urgent 
need of more subway facilities, and recommending the appropria- 
tion of $50,000 for this purpose. His recommendation was adopted 
and the work ordered begun immediately. The amount to be ex- 
pended does not include underground cables, which will be supplied 
later, but is to be applied wholly in extensions of the company’s 
underground system. 


ELIZABETH, N. J—The New York & New Jersey Telephone 
Company has sent notices to its subscribers announcing a reduc- 
tion of from twenty to forty per cent in telephone rates after Octo- 
ber 1. To talk with New York now costs twenty-five instead of 
thirty-five cents at a pay station, and twenty instead of twenty-five 
cents over a subscribers’ telephone. The subscribers’ rate to Jersey 
City is fifteen instead of twenty-five cents. The rate is twenty 
instead of thirty-five cents at a pay station. Corresponding cuts 
have been made all through New Jersey. Local rates are now five 
cents a call throughout the state. 
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ELECTRIC RAILWAYS. 


RACINE, WIS.—An electric railway from Racine to Corliss, 
seven miles, is projected. 


DOYLESTOWN, PA.—A power-house to cost $200,000 is to be 
erected at Yardley by the Yardley & Newhope Trolley Company. 


BENICIA, CAL.—An electric railroad is projected for Martinez 
and surrounding country, to accommodate the heavy overload traffic 
between nearby towns. 


ERIE, PA.—The promoters of the Erie, Wattsburg & Corry 
Electric Railroad have commenced the work of grading between 
Wattsburg and Lowville. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway and 
Light Company has received fifty new cars which will be placed in 
service on various lines at once. 


STILLWATER, MINN.—The electric railway system will be 
extended to South Stillwater. Work will begin early in the spring 
and will be pushed to completion. 


MONROE, MICH.—A new shore line is being surveyed from 
Pointe Place on the outskirts of Toledo to Monroe Beach. It is said 
that the road will operate only during the summer resort season. 


SAN JOSE, CAL.—The supervisors have granted a franchise to 
the Interurban company for an electric railway from this city 
to Palo Alto. The road will connect with the San Jose & Saratoga 
line. 


LISBON, OHIO—Plans have been perfected by the syndicate 
which proposes to construct a new belt electric road down Little 
Yellow creek. The survey has been partly made, and will be com- 
pleted as soon as possible. 


NEW ALBANY, IND.—The White Sulphur Wells Company, in 
Crawford County, is making a survey for an electric line from the 
wells to Leavenworth, and if a feasible route can be found a 
line will possibly be built next spring. 


TOLEDO, OHIO—The Toledo & Indiana Electric Railroad Com- 
pany has closed a deal for twenty acres of land at Stryker. The 
company proposes erecting at this point a power-house with a capac- 
ity for operating about 200 miles of road. 


WASHINGTON, PA.—The Monongahela, Ellsworth & Washing- 
ton Electric Railway Company is securing rights of way between 
Monongahela and Odell on the National pike. Monongahela and 
Bentleyville have already granted a franchise to the company. 


WHEELING, W. VA.—Work on the new trolley line from 
Sistersville south to Friendly, a distance of five miles, has been 
started. In time this line is expected to be continued to Parkers- 
burg, and to form part of what will be a through line from Wheel- 
ing to Parkersburg. 


OKLAHOMA CITY, O. T.—Work on the construction of the 
interurban electric line from this city to Sulphur Springs, I. T., 
will begin within the next sixty days. The contract with the con- 
struction company provides that the line shall be completed and in 
running order within two years. 


NEW HAVEN, CT.—The Middletown Street Railway Com- 
pany has been sold to the New York, New Haven & Hartford Rail- 
road Company. The sale was perfected at the rate of $15 per share 
of stock, the par value of which is $25 per share. The capital stock 
of the company amounts to $125,000. 


HAGERSTOWN, IND.—Charles Michaels, of Newcastle, is re- 
viving the abandoned project of an electric line to connect Rich- 
mond and Anderson by way of Hagerstown and Newcastle. Here- 
tofore rights of way have: been obtained along highways, but Mr. 
Michaels plans to parallel the Pan-Handle railroad. 


SALAMANCA, N. Y.—The business men of Alfred have taken 
steps looking to the building of a trolley line from the Alfred sta- 
tion to the village. It is estimated that the cost will be $30,000. 
A committee consisting of C. D. Reynolds, E. E. Hamilton, A. B. 
Cottrell, W. H. Crandall, C. L. Ford and D. S. Burdick has been 
appointed. 


SPOKANE, WASH.—F. A. Blackwell, president of the Coeur 
d’Alene electric line, has signed contracts with the Westinghouse 
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Electric and Manufacturing Company for two additional 
converters and transformers. The machines will pe installeg 
the Greenacres substation and the Ross substation and will 
the power of the line. triple 


SPRINGFIELD, OHIO—It is expected that the Sprin 
South Charleston, Washington Court House & Chillicothe — 
Railway Company’s line will be completed as far as South aa 
ton by December. The route has been established and a twenty-fiy 
year contract signed with the Springfield, Troy & Pique ta 
Railway Company for power. ™ 


WASHINGTON, PA.—AII the rights of way have been. secured 
for the trolley line which will be built between this place and 
Library by William Flinn, of Pittsburg, and other Capitalists, | 
is estimated that the line will cost $900,000. The amount expended 
for preliminary surveys and rights of way is $20,000. The country 
to be traversed is principally farm land. 


DULUTH, MINN.—The contract for clearing the Tight of way 
for the Bayfield, Lake Shore & Western Railway has been let and 
work commenced. The object is to eventually extend the line to 
the head of the lakes. At present the company will rush work on 
a fifteen-mile extension to the town of Cornucopia. It is hoped 
to complete the clearing-up contract in sixty days, after which the 
grading and bridge work will begin. 


ALBANY, N. Y.—The Oneonta, Charlotte Valley & Cobleskill 
Railway, Light and Power Company has been organized to builj 
an electric railway from Cobleskill to Oneonta, by way of the Char. 
lotte valley. The officers of the company are Chester G. Payne, of 
Charlotteville, president; Charles G. Mallett, of Cobleskill, vice 
president; F. W. Olmstead, of South Worcester, secretary. A pre 
liminary survey will be made at once. 


KANSAS CITY, MO.—The Bonner Springs & Kansas City elec. 
tric railway has been chartered in Topeka, and John W. McDaniels, 
president of the company, says construction work on the line will 
begin at once. The right of way has been secured and surveyed, 
The line is expected to be in operation by May 1. The officers of the 
company are: John W. McDaniels, president and general manager; 
H. S. Burgin, vice-president; Willard Merriam, treasurer; William 
H. Smith, secretary; C. F. Hutchings, general counsel. 


CHATTANOOGA, TENN.—An application has been filed in the 
register’s office for a charter for the Florence & Clifton Railroad 
Company. The incorporators are E. Watkins, J. C. Janes, W. G. M 
Thomas, R. W. Barr and C. H. Smith. The capital stock is to be 
$100,000. The road is to be built from Florence, Ala., to Clifton, 
Wayne County, Tenn., a distance of seventy-six miles. It is er 
pected that the actual work of construction will be commenced 
within the next thirty days and be pushed rapidly to completion. 


PITTSBURG, PA.—Plans have about been completed for the 
erection of a trolley from McKeesport to Irwin by the Pittsburg 
& Westmoreland Traction Company. The new company, it is said, 
is being financed by the Union Trust Company of Pittsburg. The 
right of way from McKeesport to Irwin will be over private property 
almost the entire distance. The new line will connect at McKees 
port with the main line of the Pittsburg Railways Company. Cars 
running direct from Pittsburg to Irwin, it is expected, will be in 
operation before the first of the year. 


SAN DIEGO, CAL.—At a meeting of the board of harbor com 
missioners it was decided to grant the application of E. S. Babcock 
for a franchise to construct and maintain a double electric cat 
line along about a mile of property over which the commission 1 
supposed to have control. This franchise will connect the street 
car line, for which he has a franchise, with the Cuyamaca railroad 
and the Coronado belt line, while the other end of the line to be 
constructed will connect with the La Jolla and Pacific Beach line, 
which it is said is also to be electricized in the near future. 


BLOOMINGTON, ILL.—At a meeting held at Clinton, the De 
catur, Clinton & Bloomington Interurban Railway Company was 
incorporated and the following officers elected: Harry Shlauder- 
man, Decatur; W. P. Carle, Wapello; Edwin Weld, Clinton; L. M 


Murphy, Clinton; T. N. Leavitt, Maroa; H. W. Knight, _ 
City. Bloomington. will be the main headquarters, and the po 
house will be built at Clinton. The right of way has all bee 
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red, and it is expected that the work of construction will begin 
cured, 


goon. 
OSHKOSH, WIS.—The Oshkosh & Western Electric Railway 


has been incorporated for the purpose of building an elec- 
esi td from Omro to Berlin and also operating a line between 
= wot Oshkosh. The incorporators are Joseph H. Porter, George 
Ome Moshkosh; Clement C. Smith, Milwaukee, and C. S. Morris, 
— The capital stock of the company is placed at $10,000, with 
the intention of increasing it rapidly as the necessity appears. It 
is the belief that all the capital required for the road will be 


raised at Oshkosh and Berlin and at intermediate points. 


ALLENTOWN, PA—A charter was granted to the Danville 
& Northumberland Street Railway Company, the incorporators of 
which are F. C. Angle, of Danville; W. F. Pascoe, of Allentown; 
L. P. Bane, of Pittsburg; C. M. Howell, of Northumberland; J. P. 
Ranner, of Easton, and William F. Pascoe, of Coopersburg. The 
trolley will be an extension of the Danville & Bloomsburg road 
and will connect with the Northumberland & Sunbury street rail- 
way, at Northumberland. At Sunbury a connection will be made 
with the new road being built by Monroe M. Kulp from Sunbury 
to’Shamokin, This in turn will connect with roads leading from 
Shamokin to Mt. Carmel and other points in the coal region. 


LANCASTER, PA.—Civil engineers have completed the survey 
of the proposed trolley line from Mt. Joy to Middletown, for the 
Philadelphia, Lancaster & Harrisburg Street Railway Company, 
which will form the link of a line from Harrisburg to Philadelphia. 
Between Lancaster and Harrisburg the road takes in Mt. Joy, 
Rheems, Florin, Elizabethtown and Middletown. In the other di- 
rection the Lancaster & Coatesville line is under construction and 
east of Coatesville the West Chester Railway Company is building 
a line. The Philadelphia, Lancaster & Harrisburg Railway Com- 
pany, it is said, proposes to run cars at the rate of fifty miles an 
hour. If all the lines connected are brought to the same standard, 
the trip from Harrisburg to Philadelphia can be made in less than 
three hours. 


EUGENE, ORE.—The Willamette Valley Electric Railroad Com- 
pany has filed with the county clerk of Lane County a notice 


‘of appropriation of the water of the McKenzie river in the vicinity 


of Martin’s Rapids, thirty miles east of Eugene, the water to be 
diverted in a canal to furnish power for generating electricity for 
the operation of trolley lines, electric lights, etc. The proposed 
canal will be about three miles long, and will extend from Martin’s 
Rapids to the mouth of Gate creek. There is a fall between these 
two points sufficient to furnish all the power the company will 
need for the operation of its entire system of railways. A site 
fora power plant has been selected, and it is expected that work 
will commence on the building and the canal within a few weeks. 
The estimated cost of the canal alone is $75,000. 


SEATTLE, WASH.—Articles of incorporation of the Seattle, 
Everett & Skagit Electric Railway Company have been filed in the 
office of the county auditor. The company is capitalized at $2,000,- 
W0, and the officers are W. H. Goldson, of Calfornia, president; 
PJ. Farley, of Seattle, vice-president and treasurer, and Edwin 
8. Gill, of Seattle, secretary. A line will be «constructed from 
Seattle to Everett. Work will begin as soon as the necessary 
details can be completed in connection with this and the other 
electric lines which are to be built by the same parties. The 
other lines are the Snohomish & Cherry Valley road and the Seattle, 
Renton & Tolt road, both of which were incorporated a few months 
ago, and which will be part of a network of electric lines cover- 
ing the country to the north of Seattle. 


‘ MEMPHIS, TENN.—The Paragould & Memphis railway will 
gin construction work on several very important extensions of 
= nies Z an early date. These extensions are north from Card- 
pet ar Bluff, Mo., a distance of about fifty miles; west from 
pte eae Paragould, a distance of about twelve miles; southwest 
i - Ark., to Marked Tree, Ark., about thirty miles, and 
Miniasip &@ point south of Manila to Osceola, Ark., on the 
ies 8 Tiver, about sixteen miles, making a total of about 108 
Cutent m8 sive now operates twenty-four miles of line, from 
ie eile anila, Ark., which connects Cardwell with the Para- 
Prsen — At Paulding connection is made with the 

mM, and at Manila with the Jonesboro, Lake City & 
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Eastern. An extension to Poplar Bluff will give the line a con- 
nection at Rector with the Cotton Belt, and at Pine Bluff with the 
Frisco and Iron Mountain roads. The extension to Paragould will 
also reach the Cotton Belt and Iron Mountain, while that to Marked 
Tree as well as Osceola will reach the Frisco at these points. 


HAVERHILL, MASS.—It is announced that the controlling in- 
terest in the Haverhill Electric Company has been sold to a syndi- 
cate now controlling the Malden Electric Company and other similar 
plants in this state. The price paid is said to have been $175 a 
share. The directors of the Haverhill company are Martin Taylor, 
president; C. C. Griffin, treasurer; William A. Brooks, William H. 
Floyd, Charles N. Kelley, Lamont H. Chick, Frank C. Wilson and 
J. Otis Wardwell. The capitalization of the company is $153,000, 
with the shares at a par value of $100. The statement of the com- 
pany, which was filed this year with the state gas and electric 
light commission, shows that the company has total assets of 
$378,615.18, the cost of the plant being fixed at $340,352.30. The 
earnings for the year ending June 30, 1904, were $86,385.79. 


COLFAX, WASH.—A company has been organized for the pur- 
pose of constructing an electric railway from Colfax to Palouse, 
in the state of Washington, and W. W. Tracy, of Butte, is the gen- 
eral manager of the enterprise. The company is named the Whit- 
man Electric and Power Company. It is proposed to construct and 
operate a line of road from Colfax up Spring Flat creek, through 
the town of Albion to Palouse City, a distance of twenty-four miles; 
to give railroad connection to each of these cities with the Northern 
Pacific railway and Oregon Railway and Navigation railway; also 
to continue the road out of Palouse City into Idaho and up the 
Palouse river toward the town of Princeton, Ida., thereby tapping 
a heavily timbered and hay-raising country, and furnishing supplies 
to the mining regions above, a further distance of fifteen miles or 
more, as traffic demands. Also to build a spur from the main line 
at the junction of Four-Mile creek up Four-Mile creek to a point 
near the town of Viola, Ida. I. B. Harris is the president of the 
company, and Charles F. Stewart is the secretary. 


LEGAL NOTES. 


FINANCIAL LOSS DUE TO QUARANTINE—The Hoosac Val- 
ley Railway Company, North Adams, Mass., has instituted suit 
against the town of Williamstown, because it established a quaran- 
tine against North Adams, excluding people of the latter town from 
its boundaries when there was an outbreak of smallpox there. 
The railway company claims that the quarantine was unneces- 
sary and illegal and that it suffered considerable financial loss 
thereby, damages for which amount are asked. 


UNLAWFUL DISCRIMINATION—D. L. Phillips, in the cir- 
cuit court of Pulaski, Arkansas, brought suit against the South- 
western Telegraph and Telephone Company for unlawful discrimina- 
tion against him in refusing to supply him with telephone con- 
nection at his residence. The claim was made that he had made 
demand for connection daily from July, 1899 until February, 1900. 
He asked damages for one hundred dollars for each day. The court 
held that the plaintiff did not allege discrimination and dismissed 
the complaint. 


TELEPHONE LINES ON A RURAL HIGHWAY—The supreme 
court of Kansas has split upon the question as to whether the 
construction and maintenance of a telephone line upon a rural 
highway is an additional servitude for which compensation must 
be made to the owner of the way over which the highway exists. 
The question was brought up when the Johnson County Telephone 
Company planted poles in a highway in front of the farm of 
Michael McCann, who sued for an injunction, alleging that the 
company had not obtained his consent. 


TELEPHONE COMPANY MUST PAY TAXES—The Missouri 
& Kansas Telephone Company, which sought to erect poles in the 
streets of Kansas City, has not been allowed to do so because it 
had not complied with an ordinance levying a tax of one dollar on 
poles, twenty-five cents a mile on open wire and fifty cents a mile 
on wires enclosed in cables. The company claims that as it pays 
a tax of thirty cents a linear yard on its conduits that it should 
be exempted from tax on its poles and overhead wires. The city 
contends that the poles and the wires outside the underground 
districts, are subject to a tax. 
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INDUSTRIAL ITEMS. 











THE ADAM ELECTRIC COMPANY, Trenton, N. J., has se 
cured a contract to place electric lights in the dome of the state 
capitol building in Trenton. This will do away with the gas 
chandeliers with which the building is now equipped. 


THE F. BISSELL COMPANY, Toledo, Ohio, has issued bulletin 
No. 20, to be bound in its perpetual catalogue. This bulletin is de- 
voted to security panel boards. A handbook of switchboards, No. 
117, contains illustrations of boards, price and a telegraph code 
for ordering. 


H. M. BYLLESBY & COMPANY, Chicago, Ill., have been appoint- 
ed engineers and consulting managers of the Oshkosh Gas Light 
Company, of Oshkosh, Wis., which company has purchased the 
plant of the Oshkosh Electric Light and Power Company, formerly 
owned by the United Electric Securities Company, of Boston, Mass. 


THE AMERICAN BLOWER COMPANY, Detroit, Mich., has 
issued bulletin No. 171, a forerunner to a complete catalogue de- 
scribing the new “A B C” type A vertical enclosed self-oiling engine. 
In this engine are combined graceful lines, a large base area and a 
novel oiling system. The engine has been under test for the past 
two years. 


THE DONGAN INSTRUMENT COMPANY, Albany, N. Y., is 
manufacturing a line of switchboard volt and ammeters. These in- 
struments are the results of several years of study. The calibration 
is permanent and it is the maker’s claim that they will not change 
with time, notwithstanding the conditions under which the instru- 
ments are run. 


ONE TO FIVE HORSE-POWER MOTORS WANTED—Under date 
of October 8, G. G. Schroeder, consulting mechanician, 1310 G street, 
N. W., Washington, D. C., advises that he is in the market (as con- 
sulting mechanician) for motors of from one to five horse-power for 
aerial transportation for the Industrial Transportation Company, 
which is a promising concern. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, IIL, 
announces that suits will be instituted against all present and 
future infringement of the Kaisling self-soldering heat coils. This 
heat coil has recently been the subject of interference proceedings. 
After a proper hearing, the patent office, on August 12, 1904, ren- 
dered a final decision sustaining the claim made by the inventor, 
Kaisling, of no interference. The American Electric Fuse Com- 
pany is the exclusive licensee under all of the Kaisling patents. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
published a booklet descriptive of the railway generators at the 
Louisiana Purchase Exposition. These railway generators are in 
the intramural railway power plant. The careful description is 
supplemented by half-tone illustrations showing several views of 
this plant. There are described altogether seven power units. 
These units will be for sale, with delivery after January 1, 1905. 
The Crocker-Wheeler Company will gladly furnish full particulars 
upon request. 


THE BRISTOL COMPANY, Waterbury, Ct., has issued its cata- 
logue No. 16, which cancels all previous catalogues and lists of 
Bristol’s recording volt, ampere and wattmeters. The descriptions 
and lists of these meters presented in this catalogue have been 
arranged with a view of making them convenient for reference in 
the selection of recorders suited to all commercial ranges of volt- 
age and current. Each instrument listed has been designated by 
a catalogue number, and also by a code word for use when orders 
are sent by cable or telegraph. 


THE CARLTON-CHASE ELECTRIC COMPANY, 37 Warren 
street, New York, is soon to send to press an elaborate catalogue 
covering the entire lines of electrical supplies and fixtures. The 
catalogue will be 600 pages and it will contain illustrations and 
descriptions of the newest standard equipments and machinery. This 
promises to be one of the most valuable electrical supply catalogues 
yet issued. The ELectricaAL Review is asked by this company to 
inform electrical manufacturers that it will be glad to receive 
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electrotypes and descriptive matter for insertion, though such 
must be received at an early date. 


THE ELECTRICAL AUDITING COMPANY, 727 Old South 
Building, Boston, Mass., is calling attention to itg system of audit 
ing electric bills. This company makes a specialty of provi 
expert electrical accountants for correctly checking eXDenditures 
for current. The company also makes a specialty of Tendering 
expert reports on isolated plants, showing how to increase the 
efficiency, if possible, at the same time decreasing the cost of opera, 
tion. The president and general manager of the Electrica] Audit. 
ing Company, Mr. John Campbell, has had a great deal of practical 
experience in the electrical field. He has been in the employ of 
the Thomson-Houston Company, the W. S. Hill Company, and with 
a number of firms as consulting engineer. He was algo With the 
Boston & Main Railroad, and as a central station manager has had 
an intimate personal knowledge of the methods employed by ele. 
trical corporations in accounting. 


THE EDMONSTONE COMPANY, 105 Chambers street, New 
York city, announces that it has secured all the right, title ang 
interest in and to the Anders push button telephone. These Dat: 
ents were formerly owned by the American Push Button Telephone 
Company. The Edmonstone Company secures all of the letters. 
patent, trade marks and patterns covering the Anders push but 
ton type of telephone, and will in the future be the sole many. 
facturer of this apparatus and accessory parts thereto. The 
effects of the American Push Button Telephone Company were 
sold under an order of court to satisfy its creditors. The Bdmo 
stone Company is incorporated for $100,000, its stock is fully paid, 
and its available cash capital is such as to justify a vigorous cam. 
paign. The company is publishing a new catalogue descriptive of 
its telephone devices. Wiring diagrams and specifications will b: 
sent on request, and discounts will be quoted to dealers interestel 
in this apparatus. The Edmonstone Company represents an entirely 
new combination of capital. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY CoM 
PANY, 91 Liberty street, New York city, is placing on the market 
an improved form of permanent desk light fixture which is meet 
ing with large sales. This fixture is the result of careful experi: 
mentation and extended efforts in the modification of practical 

designs. The company has facili- 
‘ ties for manufacturing this lamp in 
large quantities, the result of which 
is that it is presented at a figure 
which adds materially to the at 
’ tractiveness of the apparatus. Mr. 
Frank E. Kinsman, the president 
of this company, is a veteran inver- 
tor of electrical devices. He has 
been a pioneer in the application 
of electrical means in the solution 
of various mechanical problems. For 
years he has been engaged in the 
perfecting of automatic block sig 
nal apparatus and _ train-stop fer 
tures, some of his ideas being it 
corporated in the most sucessful 
train-stop systems now in use. The 
automatic train-stop mechanism which has been installed in the 
subway of the Interborough Rapid Transit Company, New York 
city, is one of Mr. Kinsman’s inventions. This consists of a trip 
located at the side of the running rail, which is normally raised 
to such a position that it will come in contact with the special 
brake valve arrangement on the trucks of each subway ©al, and 
throw the air brakes to full emergency in case the train attempls 
to pass the stop. The operation of this automatic stop ig coinc 
dent with the action of the home signal in the block immediately 
preceding it. Mr. Kinsman is now at work on a system of trail 
lighting using for energy that portion of the exhaust steam from 
the locomotive which is usually wasted. Among the many installs 
tions which Mr. Kinsman has designed, the large annuncialat 
board at the Consolidated Exchange, New York city, is # notable 
one, and it is understood that, although the service for - 
it is called upon is severe and continuous, it is giving per 
satisfaction. 
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